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ABSTRACT 
T h i s  r e p o r t  summarizes P r o j e c t  AFC-8 ("Survey of Anadromous 
F i s h  Spawning Areas " )  s t ream i n v e s t i g a t i o n  and improvement a c t i -  
v i t i e s  f o r  t h e  e n t i r e  s t udy  p e r i o d  of J u l y  1970 t o  J anua ry  1975. 
I n  t h e  Potomac River  d r a inage  (segments  1, 2 ,  and 5) t h e  s t u d y ,  
a r e a  ex tended  from t h e  r i v e r  mouth a t  Chesapeake Bay t o  L i t t l e  
F a l l s  Dam, a t  r i v e r  m i l e  117.4,  i n  t h e  Washington, D. C. a r ea .  
The r i v e r  and more than  100 s t r eams  i n  t h e  Maryland p o r t i o n  
( e a s t e r n  s ide)  of t h e  r i v e r  d r a i n a g e  l o c a t e d  i n  Washington, D. C e  
and t h e  Maryland c o u n t i e s  of S t .  Mary ' s ,  C h a r l e s ,  and P r i n c e  
George ' s were surveyed.  The a r e a  of i n v e s t i g a t i o n  a l s o  i nc luded  
b o t h  e a s t e r n  and western  s h o r e s  of t h e  Upper Chesapeake Bay 
d r a i n a g e  (segments  3 ,  4 ,  and 5 )  from t h e  Chesapeake Bay Bridge 
(mouth of  Magothy ~ i v e r )  n o r t h  t o  t h e  ~ e n n s y l v a n i a  boundary, e a s t  
t o  t h e  Delaware boundary, and west  t o  t h e  headwaters  of  Maryland 
r i v e r  sys tems  i n  t h i s  s e c t o r  of t h e  Bay d ra inage .  Approximately 
200 s t r eams  i n  twe lve  of t h e  t h i r t e e n  a r e a  r i v e r  d r a i n a g e s  (Ches- 
t e r  River  d r a i n a g e  exc luded)  l o c a t e d  i n  Ba l t imore  C i t y  and t h e  
Maryland c o u n t i e s  of Anne Arundel ,  Ba l t imore ,  Howard, Har ford ,  
C e c i l ,  and Kent ,  were i n v e s t i g a t e d .  
T h e ' f o u r  and one-half y e a r  s t u d y  i n c l u d e d  f o u r  i n t e r - r e l a t e d  
jobs  o r  t y p e s  of s t r eam i n v e s t i g a t i o n :  L i t e r a t u r e  and Data R e -  
view, F i s h e r y  I n v e s t i g a t i o n ,  Stream I n v e s t i g a t i o n ,  Data Summari- 
z a t i o n  and S t o r a g e / P r e p a r a t i o n  of Repor t .  
L i t e r a t u r e  and d a t a  reviews ( J o b  I )  were conducted f o r  s t u d y  
a r e a  s t r eams  t o  a i d  i n  p l ann ing  f i e l d  i n v e s t i g a t i o n s  and a s , a  
supplement t o  f i e l d  i n v e n t o r i e s  f o r  documentat ion of t h e  known 
p o l l u t i o n  s o u r c e s ,  h a b i t a t ,  b a r r i e r s  and o t h e r  s t ream c o n d i t i o n s .  
F i s h e r y  i n v e s t i g a t i o n  ( ~ o b  11) c o n s i s t e d  of b i o l o g i c a l  
sampl ing i n  wa te r cou r se s  t o  de te rmine  t h e  p r e sence  o f  anadromous 
f i s h  s p e c i e s ,  spawning l o c a t i o n s ,  and n u r s e r y  (young-of-year) a r e a  
s t r eams .  
B i o l o g i c a l  sampling on 310 s t r eams  and r i v e r s  compiled over  
7,000 combined t r a p  and p l ank ton  samples which documented 1 9 8  
anadromous f i s h  spawning s t r eams  f o r  one o r  more s p e c i e s .  Haul 
s e i n i n g  i n  e s t u a r i n e  s t u d y  a r e a  s t r eams  r eco rded  young-of-year 
n u r s e r y  a r e a s  f o r  anadromous s p e c i e s  f o l l o w i n g  t h e i r  spawning 
c y c l e ,  a s  w e l l  a s  r e s i d e n t  f i s h  s p e c i e s .  B i o l o g i c a l  sampling f o r  
anadromous s p e c i e s  r e s u l t e d  i n  a  su rvey  and p u b l i c a t i o n  on t h e  
American eel  ( A n q u i l l a  r o s t r a t a ) ,  a  p r e d a t o r y  f i s h  s p e c i e s ,  t o -  
g e t h e r  w i th  t h e  occu r r ence  and abundance of  o t h e r  f i s h  s p e c i e s  i n  
anadromous s t u d y  a r e a , f r e s h w a t e r  streams. 
Stream i n v e s t i g a t i o n  ( ~ o b  111) was conducted on s t u d y  a r e a  
s t r eams  t o  i n v e n t o r y  c o n d i t i o n s  f o r  anadromous f i s h  pa s sage  and 
spawning p o t e n t i a l ,  i n c l u d i n g  b a r r i e r s ,  p o l l u t i o n ,  h a b i t a t ,  wa te r  
q u a l i t y ,  and Watercourse a l t e r a t i o n s .  Each s t r eam was walked t o  
t h e  headwate rs  ( s o u r c e )  o r  major b a r r i e r  which comprised a survey  
of anadromous f i s h  pa s sage ,  and an i n v e n t o r y  of Maryland stream 
conditions. 
Stream improvements were e f f e c t e d  on some wate rcourses  by 
r e fe r ra l  of r e c o r d e d  problem s i t u a t i o n s  t o  r e s p o n s i b l e  l o c a l  and 
s t a t e  enforcement agencies f o r  c o r r e c t i v e  ac t ion .  Development 
of t h e  Maryland Save O u r  Streams (SOS)  programs and continued . 
t echn ica l  a s s i s t a n c e  t o  p a r t i c i p a t i n g  c i t i z e n  groups provided 
improvements i n  some stream problem s i t u a t i o n s  and t h e  b a s i s  
f~ a  n a t i o n a l  SOS program. I n  add i t ion ,  f o u r  r e l a t i v e l y  small ,  
fishways were cons t ruc ted  i n  the  Anacostia River drainage 
through p r o j e c t  cooperat ive a s s i s t a n c e  provided t o  p a r t i c i p a t i n g  
governmental agencies .  
A computer system ( ~ o b  Iv) with query c a p a b i l i t y  w a s  de- 
veloped f o r  s t o r i n g ,  r e t r i e v i n g ,  and d i sp lay ing  b io log ica l  study 
da ta .  A l l  b i o l o g i c a l  study d a t a  inc luding  anadromous f i s h  
t rapping ,  plankton sampling and s e i n i n g  were computerized. Data 
on stream usage by anadromous spec ies  and stream condi t ions  were 
provided t o  consu l t an t  and environmental review agencies f o r  t h e  
p r o t e c t i o n  and management of the  anadromous f i s h  resource.  
Various brochures,  news r e l e a s e s ,  publ ished a r t i c l e s ,  and 
t a l k s  were developed f o r  purposes of anadromous f i s h  education 
and conservat ion awareness. 
Stream s tudy information and r e s u l t i n g  disseminat ion of 
f i n d i n g s  has been use fu l  f o r  r e fe renc ing  anadromous f i s h  spawn- 
i n g  streams and nursery  a r e a s ,  recording stream b a r r i e r s ,  f u t u r e  
a d d i t i o n a l  improvements i n  stream cond i t ions ,  and assessment of 
watershed developmental-type p r o j e c t s  which cause stream a l t e r a -  
t i o n s  a s soc ia ted  with r e s i d e n t i a l  and commercial expansion. 
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PREFACE 
Anadromous f i s h  i n c l u d e d  i n  t h e  s t u d y  a r e  d e f i n e d  a s  
s p e c i e s  which ascend  s t r e a m s  and r i v e r s  from t h e  ocean o r  
o t h e r  s a l i n e  s t r e a m  a r e a s  t o  spawn. S p e c i e s  i n c l u d e d  i n  
t h i s  s t u d y  are: a l e w i f e  o r  b ranch  h e r r i n g  ( ~ l o s a  pseudo- 
h a r e n q u s ) ,  b lueback  h e r r i n g  ( A .  a e s t i v a l i s ) ,  American shad 
o r  w h i t e  s h a d  ( A .  sapidissima-j- ,  and h i c k o r y  shad ( A .  medio- 
c r i s ) .  I n  a d d i F i o n  t o  t h e s e  f o u r  s p e c i e s  of  t h e  h e r r i n g  
7 Z p e i d a e )  f a m i l y ;  s t r i p e d  bass  o r  r o c k f i s h  (Morone saxa-  
t i l i s ) ,  and w h i t e  p e r c h  (M. a a e r i c a n a ) ,  members of t h e  t e m -  
p e r a t e  b a s s  ( ~ e r c i c h t h y l d a e )  f a m i l y ,  were i n c l u d e d .  Yellow 
p e r c h  ( P e r c a  f l a v e s c e n s ) ,  a  s p e c i e s  of t h e  p e r c h  ( ~ e r c i d a e )  
f a m i l y ,  was l i k e w i s e  i n c l u d e d  i n  i n v e s t i g a t i o n s .  The l a t t e r  
two s p e c i e s  m i g r a t i o n s  a r e  generally c o n f i n e d  t o  t h e  Chesa- 
peake Bay d r a i n a g e  system. While n o t  o c e a n i c  i n  n a t u r e ,  
annua l  spawning m i g r a t i o n s  from t i d a l  t o  f r e s h w a t e r  s t r e a m s  
exceeds  t h e  ups t ream e x t e n t  of some anadromous s p e c i e s  
spawning r u n s .  The two pe rch  s p e c i e s  a r e  d e f i n e d  a s  e s t u a r i n e .  
A l l  s e v e n  s p e c i e s  a r e  s o ~ g h t  f o r  b o t h  commercial and 
s p o r t  c a t c h e s .  The commercial d o c k s i d e  c a t c h  v a l u e  i n  Mary-' 
l a n d  w a t e r s  o f  anadrornous s p e c i e s  is approx imate ly  1.4 m i l -  
l i o n  d o l l a r s  a n n u a l l y .  The monetary impact  of s p o r t  c a t c h e s ,  
w h i l e  n o t  measured,  p robab ly  exceeds  t h a t  of commercial l and-  
i n g s .  O f  t h e  a n n u a l  anadromous commercial c a t c h e s ,  s t r i p e d  
b a s s  l a n d i n g s  compr i se  n e s r l y  one m i l l i o n  d o l l a r s  and t h e  o t h e r  
combined anadromous s p e c i e s  cne-hal f  m i l l i o n  d o l l a r s .  Commer- 
c i a l  and s p o r t  c a t c h e s  of anadromous s p e c i e s ,  t h e r e f o r e ,  gene- 
rate a m u l t i - m i l l i o n  d o l l a r  annua l  e n t e r p r i s e  i n  Maryland a l o n e ,  
a s  w e l l  a s  c o n s t i t u t i n g  an i m p o r t a n t  n a t u r a l  A t l a n t i c  C o a s t a l  
r e s o u r c e .  
B i o l o g i c a l  Sampling t o  document t h e  o c c u r r e n c e ,  spawning 
s t r e a m s ,  and n u r s e r y  a r e a s  of t h e  s e v e n  anadromous s p e c i e s  i n  
Maryland w a t e r s  and r e l a t e d  w a t e r c o u r s e  s u r v e y s  t o  i n v e n t o r y  
and improve s t r e a m  c o n d i t i o n s  were conduc ted  f o r  o v e r  300 water -  
c o u r s e s  i n  s e v e n t e e n  r i v e r  d r a i n a g e s .  The p r i n c i p a l  spawning 
a r e a s  of anadromous s p e c i e s ,  o t h e r  t h a n  s t r i p e d  b a s s ,  were n o t  
documented p r i o r  t o  t h e  p r e s e n t  s t u d y .  Documentation of  spawn- 
i n g  and n u r s e r y  a r e a s  h a s ,  t h e r e f o r e ,  p r o v i d e d  a b a s i s  f o r  
p r o t e c t i o n  and management of t h e  Maryland anadromous f i s h e r y  
r e s o u r c e .  
T h i s  r e p o r t  is i n t e n d e d  t o  s e r v e  a s  a  management g u i d e  o r  
i n d e x  t o  Anadronous F i s h  Spawning and Nurse ry  Streains.  S p e c i 2 s  
abundance d a t a  i s  c o n t a i n e d  i n  computer p r i n t - o u t s  of  b i o l o q i c a l  
d a t a ,  n o t  i n c l u d e d  h e r e i n .  
T h i s  s t u d y  summarizes anadromous f i s h  spawning and n u r s e r y  
a r e a  s t r e a m s  f o r  a l l  p r i n c i p a l  w a t e r c o u r s e s  i n  t h e  Potomac River  
and upper Chesapeake Bay d r a i n a q e s ,  except for the C h e s t e r  R i v e r  
d r a i n a g e  which i s  c u r r e n t l y  b e i n g  i n v e n t o r i e d  (1975-76).  
The s t u d y  d o e s  n o t  p r e s e n t  abundance of spawning o r  n u r s e r y  
(young-of-year)  s p e c i e s .  Abundance (numbers)  of e g g s ,  l a r v a e ,  and 
young of y e a r  f i s h  were ~ n v e n t o r i e d ,  however,  t h e  extensive amount 
of d a t a  p r o n i b i t s  t h e  i n c l ~ s i o n  of s p e c i e s  abundance i n  this .re- 
p o r t .  
xiv 
;L-:. 1 : . ~ ( t  ; . r ~ ~  :. : - - c r .  LI=.SC s " , h a t  xers surveyed f o r  anadromous 
sr;a>:::lnc; az:c! l:.al IY": by sub-hasin d r a i n a g e s  i n  Tabies I t o  I X  
. . .  ( L i s . :  . 2 .  2 1 Ariadr~n~ous species are i n d i c a t e d  
fo r  el; i -  , : r > - A - - r c : ~ ~ y .  .. L . .,iieri? -,- they were present, based on t h e  
ca~l.r-rc:., - : eggs,  Larvae, 0-7 f i s h  i n  spawning cond i t i on .  
T h e  d i s t r i b u t i c : n  oi each spawning s p e c i e s  is  a l s o  mapped 
.. . ;-Lac c:, -::A,.:-,, page ifII) f o r  s t reams  i n  each sub-basin d ra inage ,  
. . tcgett-..?? ?..r.: -;.:I 2ams and o the r  stream s t r u c t u r e s ,  
A l i s t i n g  cS all s p a i ~ ~ n i n g  strec.,ms f o r  each anadromous 
s p e c i e s  i n  the Potomac River and Upper Chesapeake Bay dra inages  
is contained i n  Appendix A .  
Skreams c o n t a i n i n q  young-of-year n u r s e r y  a r e a s  a r e  mapped 
f o r  each s p e c i e s  i n  the Potomac River  and Upper Chesapeake 
Bay d r a i ~ a g e s  (Maps L I I  t o  L X V I ) .  A l l  young-of-year nursery  
s t reams  a r e  also l i s t e d  i n  Appendix B ,  w i t h  s p e c i e s  occurrence.  
A2pendix A provides a rapid index t o  spawning s t reams ,  
whi le  Appendix B referenc2.s nursery  s t reams.  
Data in chis report s h o u l d  answer numerous i n q u i r i e s ,  re- 
l a t i v e  t o  anadronous spawning/nursery s t r eams ,  t h a t  I have r e -  
ce ived  f rom r e s o u r c e  managers i n  v a r i o u s  S t a t e  and Fede ra l  agen- 
c i e s ,  c o n s u l t i n g  f i r m s  and o t h e r  groups.  Th i s  r e p o r t  should be 
u s e f u l  i n  environmental  review of v a r i o u s  s t ream and watershed 
c o n s t r u c t i o n  p r o j e c t s ,  such a s  highways, dams, c h a n n e l i z a t i o n ,  
and other watercourse  a l t e r a t i o n s  where anadromous f i s h  a r e  
u s u a l l y  consLdered i n  t h e  p lanning-cons t ruc t ion  process .  
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A p r i o r  s t u d y ,  P r o j e c t  AFC-3, ( "S t ream Improvement Pro- 
gram f o r  Anadromous F i s h  ~ a n a g e m e n t " ) ,  comprised t h e  f irst  
s t u d y  phase  of t h e  Anadromous F i s h  Stream Survey Program 
a c t i v i t i e s  i n  Maryland. During t h e  s t u d y ,  i n v e s t i g a t i o n s  were 
conducted on s e l e c t e d  s t r eams  l o c a t e d  i n  f o r t y - t h r e e  r i v e r  
sys tems on bo th  s h o r e s  of t h e  Chesapeake Bay and f o r  addi-  
t i o n a l  wa t e r cou r se s  d r a i n i n g  d i r e c t l y  i n t o  the A t l a n t i c  Ocean. 
L a c k  of s u f f i c i e n t  s t u d y  t i m e  p r o h i b i t e d  bo th  i n t e n s i v e  s t ream 
s i t e  sampling and a  comprehensive i n v e n t o r y  of a l l  s t reams  and 
r i v e r s  i n  t h e  s even t een  Maryland t i d e w a t e r  c o u n t i e s  having anad- 
romous spawning p o t e n t i a l .  With t h e  e x c e p t i o n  of s t r i p e d  b a s s  
i n v e s t i g a t i o n s ,  no p r ev ious  comprehensive s t r eam s t u d i e s  had 
been conducted f o r  wa t e r cou r se s  i n  Maryland t o  a s c e r t a i n  spawn- 
i n g  a r e a s  f o r  o t h e r  anadromous f i s h  s p e c i e s .  
F i e l d  i n v e s t i g a t i o n s  d u r i n g  t h e  f i r s t  phase  of P r o j e c t  
AFC-3 s t u d y  were conducted d u r i n g  t h e  p e r i o d  of June,  1967, t o  
September, 1970. P r o j e c t  a c t i v i t i e s  i nc luded  anadromous f i s h  i n -  
v e s t i g a t i o n s ,  su rvey  of s t r eam c o n d i t i o n s ,  s t r eam improvement, 
wa te r  q u a l i t y  s u r v e y s ,  and i nven to ry  of s t r eam b a r r i e r s .  Study 
f i n d i n g s  were p r e s e n t e d  i n  two annual  p r o g r e s s  r e p o r t s  f o r  Pro- 
j e c t  AFC 3-1 and P r o j e c t  APC 3-2 r e s p e c t i v e l y .  A complet ion 
r e p o r t  f o r  t h e  e n t i r e  s t u d y  p e r i o d  of June 1, 1967 t o  August 31, 
1970, w i th  s t r e a m  s t u d y  f i n d i n g s  was a l s o  compiled. A supple-  
menta l  d a t a  r e p o r t ,  "Streams Having Seasona l  Popu la t i ons  of 
A d u l t  Anadromous and Semi-Anadromous F i s h " ,  was completed t o  re- 
co rd  documented spawning s t reams .  
Anadromous f i s h  i n v e s t i g a t i o n s  w e r e  con t i nued  and extended 
t o  s p e c i f i c  a r e a s  of t h e  S t a t e  i n  a s i m i l a r  s t u d y ,  P r o j e c t  AFC-8, 
"Survey of Anadromous F i s h  Spawnina Areas'! P r o j e c t  AFC-8 
s t a r t e d  S e p t e m ~ e r  1, 1976, a t  t h e  t e r m i n a t i o n  of P r o j e c t  AFC-3.  
Stream i n v e s t i g a t i o n s  s t a r t e d ,  however, d u r i n g  J u l y ,  1970, wh i l e  
a w a i t i n g  fo rmal  f e d e r a l  p r o j e c t  approva l  f o r  c o n t i n u a t i o n  cf 
s t u d i e s .  The t e chn iques  and methodology developed d u r i n g  former 
P r o j e c t  AFC-3 s t u d y  segments became t h e  basic g u i d e l i n e s  f o r  
P r o j e c t  AFC-8 i n v e s t i g a t i o n s .  P r o j e c t  AFC-8 s t u d i e s ,  u n l i k e  
P r o j e c t  AFC-3, c o n c e n t r a t e d  s t u d y  e f f o r t s  on comprehensive anad- 
romous f i s h  i n v e n t o r i e s  of a l l  s t r eams  i n  d e s i g n a t e d  r i v e r  
d r a i n a g e s .  
  he f i v e  s t u d y  segments of P r o j e c t  AFC-8 spanned a  p e r i o d  
of  f o u r  and one-half  y e a r s ,  f r o n  J u l y ,  1970 t o  January ,  1975. 
A l l  p r i n c i p a l  s t r e a m s  and r i v e r s  on t h e  Maryland s i d e  of t h e  
Potomac River  below Washington, D. C. and i n  upper Chesapeake 
Bay a r e a  l o c a t e d  n o r t h  of t h e  Bay Br idge  c r o s s i n g ,  w i t h  t h e  ex- 
c e p t i o n  of  t h e  C h e s t e r  River  d r a i n a g e ,  were surveyed f o r  anadro- 
mous s p e c i e s  and s t r e a m  c o n d i t i o n s .  
Anadromous f i s h  i n v e s t i g a t i o n s  a r e  c o n t i n u i n g  f o r  other 
areas of Maryland. P r o j e c t  AFC-9, "Survey and Inven to ry  of Anad- 
romous F i s h  Spawning Areas ,  s t a r t e d  i n  J anua ry  1975 a t  t h e  con- 
c l u s i o n  of P r o j e c t  AFC-8. The t h r e e  segments w i l l  i n c l u d e  i n  
sequence,  t h e  Ches t e r  River  d r a i n a g e  ( two y e a r s ) ,  lower wes te rn  
sho re  d r a i n a g e s  of Chesapeake Bay (one  y e a r )  and t h e  Pa tuxen t  
River  d r a i n a g e  ( two y e a r s ) ,  d u r i n g  t h e  p e r i o d  of 1975 t o  1980. 
A f t e r  completi2n af P r o j e c t  AFC-9, a l l  p ~ t  r j t i a l  
anadromous f i s h  spawning s t reams  i n  Maryland w i l l  be 
i n v e n t o r i e d ,  except  f o r  t h e  lower e a s t e r n  shore dra in -  
ages of Chesapeake Bay ( s o u t h  of the Bay  ridge) and the  
Atlantic Coast  d r a i n a g e  s t reams.  
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r i n e  P o l i c e ) ,  Maryland Department of Natural  Resources. 
During t h e  four  and one-half yea r s  of s tudy s e v e r a l  s t a f f  
persons p a r t i c i p a t e d  i n  f i e l d  surveys,  l abora to ry  a n a l y s i s  of 
b i o l o g i c a l  c o l l e c t i o n s ,  d a t a  processing,  and o the r  p r o j e c t  
a c t i v i t i e s .  The normal p r o j e c t  s t a f f  included e i g h t  persons 
with a d d i t i o n a l  s e c r e t a r i a l  and summer a s s i s t a n t s .  Following 
i s  a l i s t i n g  of i n d i v i d u a l s  and t h e i r  per iods  of s e r v i c e  dur- 
i n g  t h e  study. S t a f f  a s s i s t a n c e  of some ~ e r s o n n e l  was com- 
menced dur ing  P r o j e c t  AFC-3, a s  indicated-  by employment p r i o r  
t o  J u l y  1970. 
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INTRODUCTION 
Seventeen Maryland count ies  have s t reams and r i v e r s  
with open access  t o  t h e  Chesapeake Bay o r  A t l a n t i c  Ocean. 
Some of t h e  s t reams i n  t h e  seventeen t idewater  count ies ,  
the re fo re ,  have t h e  p o t e n t i a l  f o r  ocean runs  of f i s h .  
(Map I ) ,  (Lower Montgomery County, access ib le  only t o  L i t t l e  
F a l l s  Dam, i s  n o t  inc luded) .  
Inven to r i e s  of anadromous f i s h  spawning and nursery 
a r e a  s t reams and r e l a t e d  watercourse surveys t o  document and 
improve stream condi t ions  f o r  f i s h  propagation were com- 
p l e t e d  f o r  t h e  p r i n c i p a l  t i d a l  and freshwater  stream-courses 
i n  two major a r e a s  of Maryland, the  Potomac River Drainage 
and t h e  Upper Chesapeake Bay Drainage. 
I n  t h e  Lower Chesapeake Bay Drainage, t h e  Potomac River 
Drainage Study comprised four  sub-river systems. Surveys 
on t h e  Maryland s i d e  of the  r i v e r  included s t reams i n  S t .  
Mary's, Charles ,  and Prince George's coun t i e s  (Map 11). 
Watercourses wi th in  Washington, D. C. ,  l oca ted  i n  the  Rock 
Creek and Anacostia River drainages and Potomac River proper 
i n  lower Montgomery County were a l s o  surveyed, A t o t a l  of 
116 s t r e a h s  were inventor ied  i n  t h e  f i v e  r i v e r  drainages of 
t h e  Potomac Watershed below L i t t l e  F a l l s  Dam, a t  r i v e r  mile  
11 7.4, f o r  spawning. 
The Upper Chesapeake Bay Drainage Study included twelve 
r i v e r s  and t h e i r  dra inage  systems, loca ted  i n  Anne Arundel, 
Baltimore,  Howard, Harf ord,  Cec i l ,  and Kent count ies  ( ~ a p  111). 
Addit ional  watercourses d ra in ing  d i r e c t l y  i n t o  Chesapeake 
Bay, inc luding  t h e i r  t r i b u t a r i e s ,  wi th in  s tudy a rea  coun t i e s  
were a l s o  surveyed, A t o t a l  of 194 streams i n  t h e  twelve 
r i v e r  dra inages  loca ted  on both shores  of t h e  Bay were sur -  
veyed f o r  anadromous spec ies .  A l l  r i v e r  systems of t h e  S t a t e  
nor th  of the  Chesapeake Bay Bridge t o  Pennsylvania and Dela- 
ware boundaries were included, except f o r  t h e  Chester River 
Watershed. 
I n v e s t i g a t i o n s  were conducted f o r  a l l  s t reams,  g e n e r a l l y  a 
mi le  or  g r e a t e r  i n  l eng th ,  within t h e  two major study a r e a s  of 
t h e  upper and lower Chesapeake Bay drainage.  Surveys t o  do- 
cument b a r r i e r s  and o t h e r  stream condi t ions  genera l ly  extended 
t o  t h e  headwaters of inventor ied  streams and r i v e r s .  I n  a r e -  
l a t i v e l y  f e w  i n s t a n c e s ,  surveys were terminated a t  s i t e s  of 
major impoundments and a t  the  Pennsylvania and Delaware boun- 
d a r i e s ,  Surveys commenced a t  the  mouth of t i d a l  watercourses 
and extended t o  the  l i m i t  of t i d a l  inf luence ,  Freshwater 
watercourses,  were a l s o  surveyed from mouths t o  headwaters, 
by walking each stream course.  
Bio logica l  sampling f o r  spawning documentation was e s t a -  
b l i shed  g e n e r a l l y  a t  one t o  t h r e e  m i l e  i n t e r v a l s  i n  both t i d a l  
and freshwater  s t reams,  depending on s t ream a c c e s s i b i l i t y  and 
the  l o c a t i o n  of b a r r i e r s .  Sampling t o  a s c e r t a i n  nursery a r e a s  
was conducted i n  t i d a l  s t reams,  based on one t o  f i v e  s i t e s  
per stream, 
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For  pu rposes  of t h i s  s t u d y  a  s t r eam o r  wa te rcourse  i s  
h e r e a f t e r  d e f i n e d  a s  any c o u r s e  of wa te r  hav ing  banks and 
f l owing  w a t e r ,  e i t h e r  t i d a l  o r  f r e s h .  The t e r m  s t r eam o r  
wa te r cou r se  r e f e r s  t o  bod i e s  of water  commonly r e f e r r e d  t o  
a s  r i v e r s ,  c r e e k s ,  b ranches ,  coves  and i n l e t s .  A s t r eam o r  
s e c t i o n  of wa te rcourse  having t i d a l  i n f l u e n c e  i s  r e f e r r e d  
t o  a s  an  e s t u a r y .  The terms e s t u a r i n e  and t i d a l  a r e  used  
synonymously i n  t h i s  r e p o r t ,  a s  a r e  s t r eam and wate rcourse .  
The t e r m  f r e s h w a t e r  s t ream d e n o t e s  an absence of t i d a l  i n -  
f l u e n c e ,  i n c l u d i n g  t i d a l - f r e s h  w a t e r ,  and i s  i n d i c a t i v e  o f  
f l owing  wa te r  from i n l a n d  a r e a s .  
St ream d a t a  was c o l l e c t e d  f o r  a  t o t a l  of e i g h t  sub-bas ins  
( w a t e r s h e d s )  i n  t h e  main Chesapeake Bay Drainage Basin  (Map I V ) .  
The sub-bas in  watershed d e s i g n a t i o n s  and d e l i n e a t i o n s  were 
developed j o i n t l y  by t h e  Anadromous F i s h  Program and Maryland 
Water Resources  Admin i s t r a t i on .  A common h y d r o l o g i c a l  b a s i s  
f o r  c o l l e c t i n g ,  s t o r i n g ,  and r e t r i e v i n g ,  computer ized s t ream 
d a t a  was e s s e n t i a l  t o  s t u d i e s  of bo th  g roups ,  a s  w e l l  a s  o t h e r .  
s t a t e  agenc i e s .  Anadromous F i s h  Study d a t a  i s ,  t h e r e f o r e ,  
p r e s e n t e d  s e p a r a t e l y  f o r  each sub-bas in  i n  t h e  two major s t u d y  
a r e a s .  A l i s t i n g  and p h y s i c a l  d e s c r i p t i o n  of each watershed 
sub-bas in  and t h e i r  major wa t e r cou r se s  (sub-sub b a s i n s )  a r e  
i n c l u d e d  w i t h  Job 11 ,  " F i s h e r y  I n v e s t i g a t i o n " .  
P r o j e c t  AFC-8 s t u d y  a c t i v i t i e s  were comprised of f o u r  
i n t e r - r e l a t e d  jobs ,  a l l  of which were completed d u r i n g  t h e  
f o u r  and one-half  yea r s  of s t u d y .  Th i s  r e p o r t  i n c l u d e s  a l i f e  
h i s t o r y  summary of anadromous s p e c i e s ,  fo l lowed  by a summation 
of s t u d y  a c t i v i t i e s  and f i n d i n g s  by job f o r  t h e  f i v e  combined 
s t u d y  segments a s  fo l lows :  
J o b  I. L i t e r a t u r e  and Data Review 
J o b  11. F i s h e r y  I n v e s t i g a t i o n  
J o b  111. Stream I n v e s t i g a t i o n  
J o b  I V .  Data  Summarization and S t o r a g e ,  p r e p a r a t i o n  
of  Repor t  
sub basins : 
* 02-12-02 Lower Susquehanna  R i v e r  Area 
02-13-01 C o a s t a l  Area 
02-13-02 Pocomoke R i v e r  Area 
02-13-03 Nan t i coke  R i v e r  Area 
02-13-04 Choptank R i v e r  Area 
02-13-05 C h e s t e r  R i v e r  Area 
* 02-13-06 E l k  R i v e r  Area 
* 02-13-07 Bush R i v e r  Area 
* 02-13-08 Gunpowder R i v e r  Area 
* 02-13-09 P a t a p s c o  R i v e r  Area 
* 02-13-10 West Chesapeake  Bay Area 
* 
02-13-11 P a t u x e n t  R i v e r  Area 
02-14-01 Lower Potomac R i v e r  Area  
* 02-11-02 P a s h i n g t o n  N e t r o p o l i t a n  Area 
02-14-G3 Middle Potomac R i v e r  Area 
02-14-65 Upper Potomac R i v e r  Area 
02-14-10 North a r a n c h  Potomac B i v e r  Area 
05-02-02 Y o u g h i o ~ h e n y  R i v e r  Area 
* 02-1 3-99 Chesapeake 2ay 
D Sub-baa in  D e ~ i g n a t o r  ( m o d i f i e d  F e d e r a l )  
S e d e r s l  B a s i n  D e s i g n a t o r  
Federal Major B a s i n  D e s i g n a t o r  
* P r o j e c t  AFC-8 studies were  condcc ted  w i t h i n  t h e s e  s u b - b a s i n s .  
GENERAL L I F E  HISTORY OF ANADROMOUS 
FISH S P E C I E S  I N  ,WRYLAND 
Anadromous f i s h  a r e  def ined a s  f i s h  spec ies  which l i v e  
t h e i r  a d u l t  l i v e s  i n  ocean waters ,  but  r e t u r n  t o  freshwater  
r i v e r s  and streams t o  spawn. Anadromous f i s h  spec ies  t h a t  
spawn i n  Maryland include:  American shad, hickory shad, 
a lewife ,  blueback he r r ing ,  and s t r i p e d  bass.  
Es tua r ine  spec ies  spend t h e i r  a d u l t  yea r s  i n  bays and 
r i v e r s  where the  s a l t  content  is l e s s  than ocean waters ,  and 
ascend freshwater  streams t o  spawn. Es tuar ine  f i s h  spec ies  
i n  Maryland include white perch and yellow perch. 
STRIPED BASS ( Morone s a x a t i l i s )  
T h e  s t r i p e d  bass or  r o c k f i s h  is the  o f f i c i a l  S t a t e  f i s h  
of Maryland. I t  i s  Maryland's most valuable  and pr ized  spec ies ,  
both t o  the  s p o r t  and commercial fisherman. I t  is  an anadromous 
spec ies  t h a t  i n h a b i t s  the  e n t i r e  Chesapeake Bay proper ,  includ-  
ing  some t i d a l - f r e s h  streams. 
S t r i p e d  bass spawn between Apr i l  and June i n  t i d a l - f r e s h  
o r  s l i g h t l y  brackish water. They r e q u i r e  l a r g e  r i v e r s  with a 
s t r o n g  f low f o r  spawning, The s t r i p e d  bass  eggs a r e  s e m i -  
buoyant and r e q u i r e  flowing waters t o  keep them a f l o a t .  The 
homing i n s t i n c t  is s t rong  i n  s t r i p e d  bass ,  f o r  they r e t u r n  t o  
t h e  same r i v e r s  t o  spawn i n  success ive  years .  
Af te r  ha tching ,  the young l a r v a e  move i n t o  low-sa l in i ty  
waters  of r i v e r  nursery areas .  A s  they mature, young s t r i p e d  
bass  move downstream, concent ra t ing  along t h e  shoal  a r e a s  of 
t h e  Chesapeake Bay and t r i b u t a r y  streams t o  feed  during t h e i r  
f irst  summer. With the  approach of winter ,  they move t o  deeper 
off-shore e s t u a r i n e  waters. 
WHITE PERCH ( Morone americana) 
Like the  s t r i p e d  bass ,  t h e  white perch is sought by commer- 
c i a l  and s p o r t  fishermen f o r  i ts  f i n e  f l a v o r .  This s p e c i e s  i s  
a l s o  preyed upon by l a r g e r  predators .  
White perch a r e  e s t u a r i n e ,  migrat ing from t i d a l  waters t o  
f reshwater  streams of the  Chesapeake Bay dra inage  f o r  spawning. 
Although t h e  white perch i n h a b i t s  t h e  e n t i r e  Bay i n  both brackish  
and t i d a l  f reshwater ,  t h e r e  a r e  s e p a r a t e  white perch popula t ions  
which apparent ly  remain within s p e c i f i c  t r i b u t a r i e s ,  such a s  t h e  
Potomac and Magothy r i v e r s .  
Ripe white perch can be found a s  e a r l y  a s  March moving up- 
stream t o  f r e s h  water t o  spawn. Adult white perch remain on t h e  
spawning grounds u n t i l  e a r l y  June. White perch eggs a r e  s l i g h t l y  
heavier  than water and adhesive. They a t t a c h  underwater t o  t r e e  
limbs and d e b r i s  o r  on f i r m  sandy bottoms, 
A f t e r  h a t c h i n g ,  t h e  l a r v a e  move downstream t o  nursery  
a r e a s .  A s  t h e y  grow, they  move f u r t h e r  downstream i n t o  s h a l -  
low beach a r e a s  t o  f eed .  With t h e  approach of w i n t e r ,  bo th  
a d u l t s  and j u v e n i l e s  move t o  deeper  water  ( g e n e r a l l y  g r e a t e r  
t han  40 f e e t )  where i t  is  warmer. 
YELLOW PERCH ( P e r c a  f l a v e s c e n s )  
The yel low perch  i s  another  e s t u a r i n e  f i s h  t h a t  i n h a b i t s  
t h e  Chesapeake Bay i n  a l l  major t r i b u t a r i e s  and s t reams.  They 
a r e  p r i m a r i l y  a  f r e shwa te r  f i s h ,  b u t  have adapted t o  t h e  e s tua -  
r i n e  c o n d i t i o n s  of t h e  Chesapeake Bay. They p r e f e r  low s a l i n i t y  
p o r t i o n s  of  t h e  Bay except  du r ing  t h e  spawning season. 
Yellow perch  a r e  g e n e r a l l y  t h e  f i rs t  anadromous f i s h  spe- 
c i e s  t o  mig ra t e  upstream t o  f r e shwa te r  i n  t h e  s p r i n g ,  They 
u s u a l l y  appear i n  f r e shwa te r  i n  l a t e  February and a r e  gone by 
mid-March. The upstream spawning mig ra t ion  u s u a l l y  marks t h e  
upper l i m i t  of t h e  yellow perch  d i s t r i b u t i o n  i n  s t reams of t h e .  
Bay d ra inage .  
The yel low perch  eggs a r e  e a s i l y  recognized a s  long ,  ye l low,  
g e l a t i n o u s  s t r a n d s  of eggs which adhere t o  l i m b s  and o t h e r  d e b r i s  
i n  s t reams.  
Spent f i s h  move downstream a f t e r  spawning. They remain 
wi th in  t h e i r  p a r t i c u l a r  r i v e r  system throughout  t h e  summer and 
w i n t e r ,  r a r e l y  moving ouk i n t o  t h e  Chesapeake Bay proper .  
AMERICAN SHAD (Alosa  s a p i d i s s i m a )  
The American shad has  long  been cons idered  a  d e l i c a c y  by 
many. Shad r o e  ( e g g s )  a r e  e s p e c i a l l y  p r i z e d .  Although numbers 
of t h i s  s p e c i e s  have d e c l i n e d  d r a m a t i c a l l y  i n  t h i s  count ry ,  t h e y  
a r e  s t i l l  f i s h e d  commercially. Anglers look forward t o  t h e  s p r i n g  
shad a r r i v a l  i n  v a r i o u s  r i v e r s  of Maryland where t h e  shad p rov ides  
a  r a t h e r  i n t e n s e  s p o r t  f i s h e r y .  
Spawning occurs  du r ing  A p r i l  and e a r l y  May i n  t i d a l - f r e s h  
wate r ,  Adul t s  r e t u r n  t o  t h e  ocean a f t e r  spawning, while t h e  
j uven i l e s  remain i n  t h e  Bay and i ts  t r i b u t a r i e s  u n t i l  f a l l  o r  
even f o r  t h e i r  f i r s t  yea r .  They then  migra te  t o  ocean water  
where they  r e a c h  ma tu r i t y .  Tagging s t u d i e s  show t h a t  shad can r e t u r n  
t o  t h e  s i t e  where t hey  were spawned wi th  much accuracy.  
HICKORY SHAD (Alosa  med ioc r i s )  
The h i cko ry  shad i s  regarded  a s  a  unique s p o r t f i s h .  It moves 
i n t o  l a r g e r  s t r eams  and can be caught  on l i g h t  t a c k l e  du r ing  t h e  
s p r i n g  and i n  ocean i n l e t s  d u r i n g  t h e  summer months. 
Hickory shad popula t ions  have s u f f e r e d  h i s t o r i c a l  d e c l i n e s  
i n  Maryland and c u r r e n t l y  appear t o  be i n  a popula t ion  low. 
Adult  h i cko ry  shad a r e  oceanic  and e s t u a r i n e  f i s h  whose move- 
ments a r e  unknown. I t  is g e n e r a l l y  be l i eved  t h a t  they s t a y  f a i r l y  
c l o s e  t o  t h e  mainland a s  wel l  a s  i n  t h e  e s t u a r i e s ,  Adul t s  e n t e r  t i d a l  
f r e shwa te r  i n  l a t e  A p r i l  t o  spawn and a r e  u s u a l l y  gone by mid-June. 
J u v e n i l e s  l e a v e  t h e  nu r se ry  a r e a s  i n  e a r l y  summer t o  r e t u r n  
t o  sea .  Some specimens,  less  than one year  o l d ,  however, have 
been found i n  t h e  Bay and i ts  t r i b u t a r i e s  throughout  most of t h e  
year .  
ALEWIFE ( ~ l o s a  pseudoharenqus )  and BLUEBACK HERRING ( A l o s a  
a e s t i v m  
The a l e w i f e  and bluebacl; h e r r i n g  a r e  t h e  most numerous 
of t h e  o c e a n i c  anadromous f i s h  s p e c i e s  i n  t h e  Chesapeake Bay 
d r a i n a g e ,  They are h a r v e s t e d  f o r  r e d u c t i o n  t o  n u t r i t i o n a l  
o r g a n i c  supp lements ,  o r  f o r  p r o c e s s i n g  a s  canned f i s h  pro-  
d u c t s .  
The two h e r r i n g  s p e c i e s  e n t e r  t h e i r  spawning s t r e a m s  
s l i g h t l y  e a r l i e r  t h a n  t h e  shad.  Spawning o c c u r s  i n  s m a l l  
f r e s h w a t e r  s t r e a m s ,  o f t e n  l e s s  t h a n  t e n  f e e t  i n  width.  The 
a l e w i f e  spawning r u n s  u s u a l l y  occur  from l a t e  March th rough  
A p r i l ,  w h i l e  t h e  b lueback  h e r r i n g  r u n s  b e g i n  t h e  l a s t  h a l f  
of A p r i l  and c o n t i n u e s  th rough  t h e  first h a l f  of  May. A f t e r  
spawning, t h e  a d u l t s  move downriver  t o  lower  e s t u a r i e s  and 
Chesapeake Bay. A s  w i n t e r  approaches ,  t h e y  move t o  deeper  
Bay wa te r  and t h e n  t o  t h e  s e a .  The young-of-year f i s h  £01- 
low t h i s  same g e n e r a l  m i g r a t i o n  p a t t e r n .  
JOB I. LITERATURE P J D  DATA REVIEW 
L i t e r a t u r e  and d a t a  r ev iews  w e r e  conduc ted  t o  p r o v i d e  
i n f o r m a t i o n  on p r e v i o u s  s t r e a m  s t u d i e s  and i n v e n t o r i e s  i n  
o r d e r  t o  document known s t r e a m  c o n d i t i o n s .  R e l e v a n t  d a t a  
was i n c o r p o r a t e d  i n t o  e a c h  segment of t h i s  s t u d y ,  f o l l o w i n g  
f i e l d  i n s p e c t i o n  and v e r i f i c a t i o n .  
A .  Data  Review 
P r i o r  t o  e s t a b l i s h i n g  s t u d y  s t a t i o n s  f o r  e a c h  segment 
of t h i s  s t u d y ,  a l l  p r e c e d i n g  s t u d y  segments  w e r e  reviewed.  
Shore  h a b i t a t ,  w a t e r s h e d  c o n d i t i o n s  and t y p e s  of  improve- 
ments t h a t  were made i n  s t r e a m  c o n d i t i o n s  d u r i n g  P r o j e c t  AFC-3 
(S t ream Improvement Program For  Anadromous F i s h  ~ a n a g e m e n t )  
t o  promote f i s h  p a s s a g e  were t a k e n  i n t o  c o n s i d e r a t i o n  i n  d e t e r -  
mining t h e  l o c a t i o n  o f  s t u d y  s t a t i o n s  f o r  e a c h  s t u d y  segment . ,  
Stream b a r r i e r s  t o  anadromous f i s h ,  documented f o r  some 
s t r e a m s  i n  p r e v i o u s  AFC-3 s t u d y  segments ,  were reviewed each 
y e a r .  Knowledge o f  t h e  l o c a t i o ~  of  s t r e a m  b a r r i e r s ,  which 
o f t e n  p r o h i b i t  f i s h  p a s s a g e ,  was e s s e n t i a l  i n  t h e  s e l e c t i o n  
of b i o l o g i c a l  sample s i tes.  P r e v i o u s l y  documented s t r e a m  
b a r r i e r s  were i n c o r p o r a t e d  w i t h  t h o s e  documented i n  P r o j e c t  
AFC-8 s t r e a m  s u r v e y s .  Data from p a s t  and c u r r e n t  s u r v e y s  es- 
t a b l i s h e d  p o t e n t i a l  l i m i t s  of anadromous spawning m i g r a t i o n s  
f o r  i n v e n t o r i e d  w a t e r c o u r s e s .  
B. L i t e r a t u r e  Review 
P r i o r  t o  and i n  t h e  c o u r s e  of e a c h  s t u d y  segment ,  l i t e r a -  
t u r e  t h a t  was p e r t i n e n t  t o  t h e  s t u d y  a r e a  was reviewed.  The 
Maryland wet land i n v e n t o r y  conducted  by t h e  S t a t e  Department 
of Game and I n l a n d  F i s h  i n  1968 was reviewed f o r  s t r e a m  h a b i t a t  
a s sessment .  One l i m i t a t i o n  of t h i s  r e f e r e n c e  was t h e  f a c t  t h a t  
no  wet land a r e a s  of less t h a n  f i v e  acres w e r e  i n c l u d e d  i n  t h e  
i n v e n t o r y .  R e f e r r a l  was made t o  t o p o g r a p h i c  ( c o u n t y  and 7$ 
minute  s e r i e s )  and we t l and  maps. Wetland maps w e r e  used  i n  re- 
c o r d i n g  some of  t h e  p r e v i o u s l y  documented h a b i t a t s  a l o n g  s t r eams .  
Topographic maps were used i n  l o c a t i n g  sample si tes and 
r e f e r e n c i n g  documented s t r e a m  c o n d i t i o n s .  The Maryland S t a t e  
H e a l t h  Department l i s t i n g  of sewage p l a n t  o u t f a l l s  and s t a t u s  
of t r e a t m e n t  was used  t o  document and r e c o r d  t h i s  t y p e  of s t r e a m  
p o l l u t i o n .  S i c n i f i c a n t  Sources  of Wastewater Discharqes  in 
Maryland was used t o  document d i s c h a r g e s  of i n d u s t r i a l  and muni- 
c i p a l  o p e r a t i o n s .  T h i s  same s o u r c e  was a l s o  used  i n  g i v i n g  a  
b r i e f  d e s c r i p t i o n  o f  e a c h  b a s i n  and sub-bas in ,  which is found 
l a t e r  i n  t h i s  t e x t  under  Trap  and P l a n k t o n  N e t  F i n d i n g s .  The 
Water Resources  Law of  Maryland was used a s  a  g u i d e  i n  deter- 
--
mining whether  c e r t a i n  s t r e a m  c o n d i t i o n s  s h o u l d  be r e f e r r e d  f o r  
c o r r e c t i v e  a c t i o n .  
The s t r i p e d  bass spawning a r e a s  w e r e  d e l i n e a t e d  i n  S t r i p e d  
Bass i n  Maryland T i d e w a t e r ,  and conf i rmed by p r o j e c t  sampling.  
-- 
Life h i s t o r y  s t u d i e s  of  o t h e r  anadromous s p e c i e s  w e r e  reviewed.  
Other  wa te r shed  l i t e r a t u r e  and management a g e n c i e s  w e r e  c o n s u l t e d  
a t  i n t e r v a l s  for i n f o r m a t i o n  u s e f u l  i n  s u r v e y  a c t i v i t i e s .  
Limita t ions  of previous s t u d i e s  f o r  use i n  t h i s  s tudy in- 
cluded t h e  f a c t  t h a t  t h e r e  were no previous documentations of 
anadromous spawning a r e a s ,  except  f o r  t h e  s t r i p e d  bass ,  Also, 
no p r i o r  inventory e x i s t e d  f o r  dams and o the r  stream blockages. 
The d a t a  and l i t e r a t u r e  review provided e s s e n t i a l  information 
f o r  planning t h i s  s tudy and referencing  of some stream condit ions 
f o r  l a t e r  f i e l d  i n v e s t i g a t i o n .  
A complete l i s t i n g  of a l l  re ferences  used i n  t h i s  study appear 
on pages 183 and 184. 
C. L i t e r a t u r e  Development 
During the  course of the  s tudy,  l i t e r a t u r e  was developed by 
p r o j e c t  personnel f o r  purposes of promoting anadromous f i s h  edu- 
c a t i o n  and conservat ion.  
A s l i d e  t a l k  on t h e  "Anadromous F i s h  Stream Survey" ( P r o j e c t  
AFC-8) a c t i v i t i e s  was developed and presented a t  var ious  conserva- 
t i o n  group meetings. Another s l i d e  t a l k  was developed f o r  the  
Save Our Streams ( S .  0. S . )  programs i n  order  t o  promote stream 
s u r v e i l l a n c e  and improvement p rac t i ces .  , 
Statewide news r e l e a s e s  were issued t o  newspapers, r ad io  s t a -  
t i o n s  and t e l e v i s i o n  s t a t i o n s  each year on anadromous spawning 
and nursery a rea  surveys and o ther  phases of i n v e s t i g a t i o n  a c t i v i -  
t i e s .  
Various a r t i c l e s  on p r o j e c t  a c t i v i t i e s  and f i n d i n g s  were w r i t t e n  
and published i n  s e v e r a l  s t a t e  conservat ion magazines each year. 
A brochure on anadromous f i s h  spec ies  and survey a c t i v i t i e s  
was developed. Copies of t h i s  pub l i ca t ion  were d i s t r i b u t e d  s t a t e -  
wide a t  n a t u r a l  resource  conferences and t o  var ious  s t a t e  and 
f e d e r a l  management agencies.  
A brochure was w r i t t e n  f o r  t h e  Maryland Save Our Streams pro- 
gram which ou t l ined  procedures f o r  surveying and improving water- 
courses  t o  improve f i s h  propagation. 
Information on anadromous spawning streams and o the r  informa- 
t i o n  on watercourses was provided t o  l o c a l ,  s t a t e  and fede ra l  na tu ra l  
resource  management agencies.  Stream d a t a  was used i n  environmental 
review of proposed watershed development p r o j e c t s .  
A l i s t i n g  of anadromous spawning streams and dams was compiled 
and d i s t r i b u t e d  t o  s t a t e  n a t u r a l  resource agencies  which was a l s o  
u s e f u l  i n  environmental review. 
J O B  11. FISHZRY INVESTIGATION 
I n t r o d u c t i o n :  
O b j e c t i v e s  of t h i s  job were t o  de te rmine  s t r eams  suppor t -  
i n g  spawning r u n s  of anadromous f i s h ,  document s p e c i e s  and 
spawning a r e a s  f o r  v a r i o u s  s t r e a m s ,  and a s c e r t a i n  nu r se ry  a r e a s  
f o r  t h e s e  s p e c i e s  i n  t h e  Potomac River  d r a i n a g e  system ( ~ a r y -  . 
l a n d  p o r t i o n )  and t h e  upper Chesapeake Bay d r a i n a g e  system. 
F i s h e r y  i n v e s t i g a t i o n  i n c l u d e d  t h r e e  d i f f e r e n t  phases :  
t r a p  n e t  su rvey  ( a d u l t  f i s h  t r a p p i n g ) ,  bo th  i n l a n d  and e s tua -  
r i n e  p lank ton  survey  ( f i s h  eggs  and l a r v a e  s amp l ing ) ,  and 
s e i n i n g  su rvey  (young-of-year sampl ing) .  Unless  o the rwi se  
s t a t e d ,  t h e  t o t a l  number of s t r eams  i n v e s t i g a t e d  f o r  each  s t u d y  
segment mentioned below i n c l u d e s  s u b - t o t a l s  f o r  a l l  t h r e e  phases  
of b i o l o g i c a l  survey.  
There  w e r e  t h r e e  s t u d y  segments conducted i n  t h e  Potomac . 
Rive r  d r a i n a g e  system d u r i n g  t h i s  s t u d y  (segments  1, 2 ,  and 5). 
The f i rst  two s t u d y  segments,  P r o j e c t s  AFC-8-1 and AFC-8-2, 
w e r e  conducted from September 1 ,  1970 t o  December 31, 1971. 
The s t u d y  a r e a ,  on t h e  Maryland p o r t i o n  of t h e  r i v e r  d r a inage ,  
ex tended  from t h e  mouth of the  r i v e r  t o  L i t t l e  F a l l s  Dam and 
Fishway,  l o c a t e d  117.4 r i v e r  m i l e s  above Chesapeake Bay ( ~ a p  11). 
Maryland c o u n t i e s  w i t h i n  t h i s  s t u d y  a r e a  i n c l u d e d  S t .  Mary's ,  
C h a r l e s ,  and P r i n c e  George ' s .  Streams i n  Washington, D. C. be- 
low L i t t l e  F a l l s  Dam w e r e  a l s o  i nc luded  i n  t h e  s tudy .  
The f i f t h  s t u d y  segment, P r o j e c t  AFC-8-5, covered  t h e  p e r i o d  
from Janua ry  1 ,  1974 t o  December 31, 1974. The s t u d y  a r e a  was 
t h e  same a s  f o r  segments one and two. During t h i s  segment, 
s t r eams  hav ing  anadromous f i s h  p ropaga t i on  p o t e n t i a l ,  b u t  n o t  
p r e v i o u s l y  i n v e s t i g a t e d  i n  e a r l i e r  s t u d y  segments,were sampled. 
A t o t a l  of 32 s t r eams  w i t h i n  t h e  Potomac R ive r  d r a i n a g e  were i n -  
v e s t i g a t e d  d u r i n g  t h e  f i f t h  s t u d y  segment. The s t ream t o t a l  
i n c l u d e s  s u b - t o t a l s  from t h e  t r a p  n e t  and p l ank ton  su rveys  only.  
S e i n i n g  was n o t  conducted d u r i n g  t h i s  s t u d y  segment because  of 
p r i o r  coverage.  
A t o t a l  of 135 s t r eams  i n  t h e  Potomac R ive r  d r a i n a g e  were 
i n v e s t i g a t e d  d u r i n g  t h e  t h r e e  s t u d y  segments. 
The upper Chesapeake Bay d r a i n a g e  s y s t e m , f o r  purposes  of 
t h i s  s t u d y ,  i nc luded  t h e  Chesapeake Bay p rope r  and a l l  i t s  tri- 
b u t a r i e s  n o r t h  of t h e  Bay Br idge ,  excep t  t h e  Chester River  d r a i n -  
age (Map 111). The upper Bay d r a i n a g e  system was d i v i d e d  i n t o  
t h r e e  s t u d y  segments (Segments 3 ,  4 ,  and 5 ) .  
Study segment 3 ,  P r o j e c t  AFC-8-3, was conducted i n  t h e  a r e a  
bounded by t h e  Gunpowder R ive r  on t h e  Bay ' s  wes t e rn  s h o r e  and 
F a i r l e e  Creek on t h e  e a s t e r n  s h o r e  (Map 111). Maryland c o u n t i e s  
w i t h i n  t h i s  s t u d y  a r e a  i nc luded  Ba l t imore ,  Ha r fo rd ,  C e c i l  and 
Kent.  Major r i v e r  d r a i n a g e s  i nc luded  t h e  B i r d  R i v e r ,  Gunpowder 
R ive r ,  Bush R i v e r ,  Susquehanna R i v e r ,  Nor theas t  R ive r ,  E lk  R ive r ,  
Bohemia R ive r ,  and the S a s s a f r a s  River .  S e v e r a l  s m a l l e r  water- 
c o u r s e s  emptying d i r e c t l y  i n t o  t h e  Bay w i t h i n  t h e  s t u d y  a r e a  were 
a l s o  i n v e s t i g a t e d  du r ing  t h e  f o u r t e e n  month s t u d y  ( J anua ry  1, 1972 
t o  February  2 8 ,  1 9 7 3 ) .  
Study segment 4, P r o j e c t  AFC-8-4, was conducted dur ing  
the p e r i o d  of March 1, 1973 t o  December 31, 1973. The area 
of i n v e s t i g a t i o n  extended from t h e  Chesapeake Bay Bridge 
n o r t h  a long  t h e  western s h o r e  of t h e  Bay t o  t h e  Gunpowder 
R i v e r , , w h i c h  inc luded  s t reams  i n  Anne Arundel, Bal t imore  
and Howard c o u n t i e s  and Bal t imore  C i t y  ( ~ a p  111). Four 
r i v e r  d r a i n a g e  systems  agoth thy, Patapsco,  Back and Middle 
r i v e r s )  were i n v e n t o r i e d ,  p l u s  two s t reams i n  t h e  lower 
Gunpowder River  no t  p rev ious ly  surveyed.  I n  a d d i t i o n ,  seve- 
r a l  wate rcourses  emptying d i r e c t l y  i n t o  Chesapeake Bay and 
t h e i r  t r i b u t a r i e s  were a l s o  i n v e s t i g a t e d .  O r i g i n a l l y ,  t h e  
Ches te r  River  d ra inage  was t o  be inc luded  i n  t h i s  s t u d y  seg- 
ment, however, t o  accommodate t h e  lower f e d e r a l  funding 
a v a i l a b l e  t o  Maryland and t h e  l a c k  of s u f f i c i e n t  t ime f o r  
coverage,  t h e  dra inage  was d e f e r r e d  t o  a f u t u r e  yea r .  
During s tudy  segment 5 (mentioned e a r l i e r ) ,  s t reams  
having t h e  p o t e n t i a l  t o  suppor t  anadromous f i s h  runs ,  b u t  n o t  
i n v e s t i g a t e d  t o  d a t e ,  were i nven to r i ed .  The s tudy  a r e a  was 
bounded by t h e  lower Gunpowder River  d ra inage  on t h e  western  ' 
sho re  of t h e  Bay and the  S a s s a f r a s  River  d ra inage  on t h e  
e a s t e r n  s h o r e  (Map 111). Prev ious ly  non- inventor ied s t reams  
on bo th  s h o r e s  of t he  Bay were surveyed f o r  anadromous spec i e s .  
During s tudy  segments 3 ,  4 ,  and 5 ,  a  t o t a l  of 223  s t reams 
were i n v e s t i g a t e d  i n  t h e  upper Chesapeake Bay d ra inage  system. 
I n  de te rmin ing  s t reams which suppor t  r u n s  of anadromous 
f i s h ,  bo th  t r a p  n e t  and p lankton  sampling must be considered.  
Trap  n e t  d a t a  documents t h e  presence  of cap tu red  a d u l t  anadro- 
mous s p e c i e s ,  however, a t  t i m e s  s p e c i e s  p r e s e n t  i n  t h e  s t ream 
may be missed e n t i r e l y .  Plankton samples document a c t u a l  
spawning a c t i v i t y  of s p e c i e s  cap tured .  Again, however, eggs 
and l a r v a e  of anadromous s p e c i e s  p r e s e n t  i n  t h e  s t ream may be 
missed comple te ly .  Trap n e t s  and p lankton  samples t o g e t h e r ,  
a r e  r e l i a b l e  f o r  documenting t h e  p re sence  of anadromous f i s h  
s p e c i e s ,  and i n d i c a t e  spawning streams.  I f  c e r t a i n  anadromous 
f i s h  s p e c i e s  a r e  no t  documented i n  e i t h e r  t r a p  n e t  o r  p lankton 
survey  d a t a  f o r  a p a r t i c u l a r  s t ream o r  s i t e ,  t h i s  i n d i c a t e s  
t h a t  t h e  s p e c i e s  does no t  occur i n  t h a t  s tream. 
P a r t  I. Inven to ry  of Anadromous F i s h  Spawning Areas 
A. O b j e c t i v e s  
The o b j e c t i v e  of t h e  t r a p  n e t  survey was t o  d e t e r -  
mine s t reams suppor t ing  r u n s  of anadromous f i s h .  No 
a t t e m p t  was made t o  e s t i m a t e  popu la t ions  of  spec i e s .  
Trap  n e t s  were used t o  document on ly  t h e  presence  of 
f i s h .  
A p lankton sampling survey  was conducted t o  d e t e r -  
mine a c t u a l  spawning a c t i v i t y  i n  i n l and  and e s t u a r i n e  
s t reams .  Through t h i s  method, i t  was p o s s i b l e  t o  d e t e r -  
mine s p e c i e s  spawning a r e a s  f o r  va r ious  s t reams .  
B. Methods and Procedures 
-
1. Trap Net Survey 
P o t e n t i a l  spawning streams were s e l e c t e d  from 
county topographical maps on t h e  b a s i s  of stream 
leng th  g r e a t e r  than one mile ,  s a l i n i t y  l e s s  than 
3.5 p a r t s  per thousand, and absence of stream bar- 
r i e r s .  Where stream b a r r i e r s  were encountered, 
s i t e s  were e s t ab l i shed  on t h e  downstream s i d e  of 
t h e  b a r r i e r .  
S t a t i o n s  were s e l e c t e d  a t  road c ross ings  or  
o the r  access po in t s  near stream mouths. Successive 
upstream s t a t i o n s  were e s t ab l i shed  a t  approximately 
one mile i n t e r v a l s  or below b a r r i e r  s i t e s .  
Inland freshwater  streams and upper por t ions  
of e s t u a r i n e  streams were sampled genera l ly  from 
mid-March t o  mid-June each year .  The sampling 
per iod  covered the  normal spawning period f o r  a l l  
anadromous f i s h  spec ies  i n  Maryland. 
Biological  sampling was accomplished by using 
a 14-inch diameter wire t r a p  n e t  having a one-inch 
mesh (Figure  I). The four  f o o t  lony t r a p s  had wire  
funne l s  one f o o t  i n  l eng th  t ape r ing  t o  a f ive- inch 
r e a r  opening. Traps were placed i n  the  streams s o  
t h a t  they could r e s t  on t h e  stream bottom. The fun- 
n e l  end of t h e  t r a p  was always placed f a c i n g  down- 
stream t o  capture  f i s h  which may have been migrating 
i n  an upstream d i r e c t i o n .  Attachment l i n e s  from t h e  
t r a p s  were anchored t o  the  stream bank t o  p r o h i b i t  
them from being c a r r i e d  downstream by t h e  cu r ren t .  
The t r a p s  were s e t  on an es t ab l i shed  sampling day 
and r e t r i e v e d  approximately 2 4  hours l a t e r  (Photo I). 
Each stream s i t e  was sampled once a week throughout 
t h e  sampling period each year .  
Trap design permit ted sampling a l l  streams r e -  
g a r d l e s s  of s i z e  or  s h o r e l i n e  h a b i t a t ,  e s p e c i a l l y  
where o the r  gear  was imprac t ica l .  Trap v e r s a t i l i t y  
a l s o  allowed sampling under va r i ed  condi t ions  during 
which spawners were migrat ing upstream; whether day 
or  n i g h t ,  var ious water temperatures,  c u r r e n t s ,  wea- 
t h e r  condi t ions ,  and t i d a l  cyc les .  
One l i m i t a t i o n  of t h i s  t r a p  was s e l e c t i v i t y  f o r  
f i s h  spec ies .  During t h i s  s tudy,  no shad were co l -  
l e c t e d  i n  the  t r a p s ,  even though t h e i r  presence was 
documented by plankton samples and v i s u a l  observat ion.  
S t r i p e d  bass were never captured i n  t h e  t r a p s ,  however, 
t h i s  was due t o  the  f a c t  t h a t  t h e  t r a p s  were never s e t  
i n  a reas  where s t r i p e d  bass  spawn ( t i d a l - f r e s h  water 
of major r i v e r  mouths). Occasional ly,  a d u l t  spawners 
of o ther  anadromous spec ies  were missed even though 
they could be seen i n  t h e  stream near t h e  t r ap .  I n  
some cases ,  the  f i s h  were migrat ing upstream on t h e  
oppos i te  s i d e  of the stream from the  t r a p .  In  o the r  
c a s e s ,  the  spawning run was of such low volume t h a t  
t h e  f i s h  could a c t i v e l y  avoid t h e  t r ap .  R e l i a b i l i t y  
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was ob ta ined  by combining t h e  t r a p  n e t  survey 
wi th  t h e  p lankton  survey,  supplemented by v i s u a l  
obse rva t ion  record ings .  I f  a d u l t s  were missed 
i n  t h e  t r a p s ,  t h e  eggs o r  l a r v a e  of  t h e s e  a d u l t s  
were cap tu red  i n  t h e  plankton samples, Sampling 
cont inued  f o r  twelve weeks du r ing  each  s tudy  seg- 
ment w i th  two b i o l o g i c a l  samples t aken  each week 
(one t r a p  and one plankton sample) .  Each s t ream 
s t u d i e d  had an average of twenty-four b i o l o g i c a l  
samples t aken  from i t ,  The p r o b a b i l i t y  of docu- 
menting some l i f e  s t a g e  of a l l  anadromous f i s h  
s p e c i e s  p r e s e n t  was n e a r l y  100%. 
A l l  f i s h  were removed from t h e  t r a p  through 
a  r e l e a s e  f l a p ,  Anadromous s p e c i e s  caught  were 
i d e n t i f i e d  and sexed. Spawning c o n d i t i o n s  were 
recorded  a s  immature (non-spawner), r i p e  ( spawner ) , .  
o r  undetermined ( e i t h e r  un r ipe  o r  p r e v i o u s l y  
spawned). A f t e r  i d e n t i f i c a t i o n ,  anadromous s p e c i e s  
were r e l e a s e d  i n t o  t h e  stream. Non-anadromous 
s p e c i e s  were i d e n t i f i e d ,  measured f o r  s i z e ,  and 
then  r e l e a s e d  i n t o  t h e  s t ream.  I f  f i e l d  i d e n t i f i -  
c a t i o n  was imposs ib le ,  t h e  f i s h  were l a b e l l e d  wi th  
c o l l e c t i n g  d a t a  and preserved  wi th  10% fo rma l in  
f o r  l a t e r  l a b o r a t o r y  i d e n t i f i c a t i o n .  
Add i t i ona l  d a t a  recorded on t h e  computerized 
Trap Net Survey Form ( ~ i g u r e  11) inc luded  sample' 
d a t e  and t ime ,  s t ream type ( i n t e r m i t t e n t ,  pe renn ia l ,  
f r e shwa te r ,  f r e shwa te r  impoundment, o r  t i d a l  s t r e a m ) ,  
weather ,  t i d e  s t a g e ,  water  temperature ,  conduc t iv i ty ,  
and s a l i n i t y .  Temperature, c o n d u c t i v i t y  and s a l i -  
n i t y  r ead ings  were recorded weekly f o r  e s t u a r i n e  
( t i d a l )  t r a p p i n g  sites. Conduct iv i ty  and s a l i n i t y  
f o r  i n l a n d  f r e shwa te r  s t a t i o n s  were recorded  once 
a t  t h e  beginning of t h e  survey ,  s i n c e  r ead ings  were 
r e l a t i v e l y  c o n s t a n t ,  
2. P lankton Survey 
Two d i f f e r e n t  methods and g e a r  were used f o r  
t h e  p lankton  sampling. A squa re  s t ream d r i f t  n e t  
was used t o  sample r e l a t i v e l y  sha l low i n l a n d  s t reams 
and a  c i r c u l a r  hal f -meter  n e t  f o r  e s t u a r i n e  sampling. 
Data parameters  recorded  f o r  both  methods were t he  
same. Data was recorded  on t h e  computerized Plankton 
Survey Form ( F i g u r e  111). 
F i e l d  r e c o r d i n g  c o n s i s t e d  of s t a t i o n  d e s c r i p t i v e  
in format ion ,  i nc lud ing :  sample d a t e  and t i m e ,  water 
t ype ,  s t ream d e p t h ,  weather ,  t ide  s t a t e ,  water  tem- 
p e r a t u r e ,  c o n d u c t i v i t y ,  s a l i n i t y  and g e a r  code. Bio- 
l o g i c a l  d a t a  was recorded  l a t e r  i n  t h e  l a b o r a t o r y  
fo l lowing  i d e n t i f i c a t i o n  of c o l l e c t e d  specimens. 
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a .  I n l a n d  Plankton Sampling 
In land  p lankton  sampling was conducted i n  
conjunc t ion  wi th  a d u l t  f i s h  t rapping .  I n l a n d  
s t ream s i t e s  were chosen a t  t h e  same l o c a t i o n s  
a s  f o r  t hose  i n  t h e  t r a p p i n g  survey. The plank- 
t o n  sample was taken  on t h e  days t h e  t r a p s  were 
r e t r i e v e d .  A f i v e  minute sample w a s  t aken  us ing  
a  15-inch squa re  framed n e t  (F igu re  I V ) .  
The t a p e r e d  net was f o u r  f e e t  long ,  inc lud-  
i n g  a  q u a r t  mason j a r  a t  t h e  end, and had 2 8  x 50 
meshes per  square  inch .  Because of i t s  des ign ,  t h e  n e t  
pe rmi t t ed  sampling of shal low s t reams ,  and a l s o  
al lowed t h e  c o l l e c t i o n  of demersal  t ype  eggs ,  
c h a r a c t e r i s t i c  of t h e  h e r r i n g s ,  whi te  perch ,  and 
t h e  two s p e c i e s  of shad (Photo I1 1. For  s t reams  
l e s s  than 15  inches  deep,  t h e  s u r f a c e  water  a s  
w e l l  a s  t h e  s t ream bottom was sampled. P l ac ing  ' 
t h e  plankton n e t  on t h e  s t ream bottom pe rmi t t ed  
suspended and f l o a t i n g  m a t e r i a l  t o  f low i n t o  t h e  
n e t  and funne l  down i n t o  t h e  c o l l e c t i o n  j a r ,  The 
c o n t e n t s  of t h e  j a r  were preserved  i n  10% formal in  
f o r  l a t e r  l a b o r a t o r y  i d e n t i f i c a t i o n .  
b. E s t u a r i n e  Plankton Samplinq 
Weekly e s t u a r i n e  p lankton  sampling w a s  aon- 
duc ted  from p r o j e c t  b o a t s  and a l s o  w i th  t h e  as-  
s i s t a n c e  of b o a t s  ope ra t ed  by Natura l  Resources 
P o l i c e ,  Marine Div is ion .  
A 0 .5  meter d iameter  c i r c u l a r  hoop wi th  a  
2 8  x 50 mesh p e r  squa re  i nch  nylon p lankton  n e t  
w a s  towed by a  b o a t  a g a i n s t  t h e  t i d e  a t  t h e  water  
s u r f a c e  f o r  f i v e  minutes (Photo 111). Organisms were 
c o l l e c t e d  i n  t h e  n e t  and funneled down i n t o  a  
q u a r t  mason j a r .  The sample was p re se rved  i n  10% 
fo rma l in  and r e t a i n e d  f o r  l a t e r  i d e n t i f i c a t i o n .  
3. Labora tory  A c t i v i t i e s  and Methods 
Laboratory i d e n t i f i c a t i o n  u s u a l l y  began i n  l a t e  
June each  year  and te rmina ted  when a l l  samples were 
i d e n t i f i e d .  A l l  anadromous eggs and l a r v a e  w e r e  
i d e n t i f i e d  t o  s p e c i e s  wi th  a  few except ions .  
Because of t h e  s i m i l a r  c h a r a c t e r i s t i c s  of 5.  
seudoharenqus and A ,  a e s t i v a l i s  eggs and l a r v a e ,  
:heir p resence  was Fecorded a s  h e r r i n g  s p e c i e s .  Docu- 
menta t ion  of spawning s t reams  f o r  bo th  s p e c i e s  is 
based on t r app ing  data, whereas plankton data i n d i -  
c a t e s  e i t h e r  o r  bo th  s p e c i e s .  I n  a few i n s t a n c e s ,  
h i cko ry  shad eggs could  n o t  be d i s t i n g u i s h e d  from 
t h o s e  of t h e  two h e r r i n g  s p e c i e s ,  whereby an i n d e t e r -  
minate  i d e n t i f i c a t i o n  of t h e  t h r e e  s p e c i e s  was made. 
Larvae of t h e  s t r i p e d  b a s s  and whi te  pe rch  could 
n o t  be i d e n t i f i e d  t o  s p e c i e s  a t  t h e  8 t o  20  m i l l i m e t e r  
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s i z e  range  and were, t h e r e f o r e ,  i d e n t i f i e d  a s  
Morone s p e c i e s .  I n  some c o l l e c t i o n s ,  menhaden 
l a r v a e  were found wi th  l a r v a e  of one o r  more of 
t h e  f o u r  Alosa s p e c i e s .  When s p e c i e s  i d e n t i f i -  
c a t i o n  was u n c e r t a i n ,  a Clupeidae ( h e r r i n g )  f a -  
mily grouping  and i d e n t i f i c a t i o n  w a s  a ss igned  t o  
t h e  c o l l e c t i o n .  
B i o l o g i c a l  d a t a  recorded  i n  a d d i t i o n  t o  spe- 
c i e s ,  were t o t a l  number of eggs  and l a r v a e  co l -  
l e c t e d  f o r  each s p e c i e s ,  i n d i c a t i n g  gene ra l  abun- 
dance. 
4. Add i t i ona l  B io loq ica l  Samplinq 
During 1974, a  s tudy  was conducted on seven 
s t reams  i n  Maryland t o  determine t h e  American e e l  
(Anqu i l l a  r o s t r a t a )  popu la t ion  and t h e  occurrence . 
of e l v e r  migra t ions .  
The survey  was conducted i n  t h e  Potomac ~ i v e r  
and upper Chesapeake Bay d r a i n a g e s ,  corresponding 
t o  a r e a s  of anadromous f i s h  i n v e s t i g a t i o n .  
The s t u d y  was conducted p r i m a r i l y  t o  p rov ide  
d a t a  on t h e  occurrence and abundance of t h e  Amer- 
i can  e e l ,  a  p r e d a t o r y  f i s h  s p e c i e s .  The American 
e e l ,  whi le  catadromous i n  mig ra t ion  p a t t e r n s ,  may 
have p o s s i b l e  s i g n i f i c a n c e  by a f f e c t i n g  t h e  anad - .  
romous f i s h e r y ,  through i t s  p reda to ry  behavior  
and is  l i k e w i s e  a  commercial s p e c i e s .  I n  a d d i t i o n  
t o  e e l s ,  t h e  occur rence ,  r e l a t i v e  popu la t ions ,  and 
poundage of o t h e r  f i s h  s p e c i e s  w e r e  documented. 
The f requency of  sampling prec luded  t h e  docu- 
mentat ion of anadromous spawning r u n s  and c o l l e c -  
t i o n  of anadromous s p e c i e s ,  t h e r e f o r e ,  survey  
d a t a  i s  n o t  p re sen ted  i n  t h i s  r e p o r t .  A s e p a r a t e  
p u b l i c a t i o n ,  A P re l imina ry  Study of  t h e  Occurrence 
--
of t h e  ~ m e r i c a n  Ee l  and Other F i n f i s h  Spec ies  i n  
-- --
Naryland was compiled which p re sen ted  s tudy  f i nd ingso  
C.  F ind inqs  
Sec t ion  I: F ind ings  f o r  t h e  Potomac River  Drainage 
Spawning Survey 
There were two major watersheds ( sub-bas ins )  s t u d i e d  
w i t h i n  t h e  Potomac River  d ra inage  system, t h e  Washington 
Met ropol i t an  Area and t h e  Lower Potomac River  Area. The 
f i n d i n g s  f o r  each of t h e s e  sub-basins a r e  d i scus sed  below: 
1. Washinqton Met ropol i t an  Area 
The Washington Met ropol i t an  Area sub-basin 
i n c l u d e s  s t reams  and bodies  of water  i n  Montgomery 
County, t h e  western  h a l f  of P r i n c e  George 's  County, 
and a smal l  c o r n e r  of nor thwes te rn  Cha r l e s  County. 
The n o r t h e a s t e r n  p o r t i o n s  of t h e s e  a r e a s  a r e  p a r t  . 
of t h e  Pa tuxent  River  watershed.  
The sub-basin  watershed i n c l u d e s  t h e  s t r e t c h  
of t h e  Potomac River  from Dickerson a t  t h e  Montgo- 
mery-Frederick county boundary t o  below t h e  mouth 
of Piscataway Creek, near  Marsha l l  Ha l l .  Streams 
t r i b u t a r y  t o  t h i s  s e c t i o n  of t h e  Potomac River  in-  
c l u d e  Seneca Creek,  Cabin John Creek, L i t t l e  F a l l s  
Branch, Broad Creek and Piscataway Creek. The Up- 
p e r  s e c t i o n s  of Rock Creek, Anacos t ia  R ive r ,  a n d .  
Oxon Run d r a i n a g e s  a r e  Maryland wa te r s ,  whi le  t h e  
lower s e c t i o n s  of t h e s e  s t reams  f low through t h e  
D i s t r i c t  of Columbia be fo re  e n t e r i n g  t h e  Potomac. 
The sou the rn ,  and l a r g e r ,  p o r t i o n  of t h i s  watershed 
l i e s  w i t h i n  t h e  Coas t a l  P l a i n ,  whi le  t h e  nor thwest  
co rne r  i s  p a r t  of t h e  Piedmont P l a t eau .  
Within t h e  Washington Met ropol i t an  Area, a t o t a l  
of s ix ty- two s i t e s  on t h i r t y  wate rcourses  were in-  
v e s t i g a t e d  i n  t h e  sou the rn  s e c t o r  of t h e  sub-basin 
below L i t t l e  F a l l s  Dam. Map V shows t h e  l o c a t i o n s  
of t h e  b i o l o g i c a l  sampling s i t e s  w i th in  t h i s  a r ea .  
A summary t a b l e  l i s ts  a l l  t h e  s t r eams ,  by name, t h a t  
were i n v e s t i g a t e d  du r ing  t h i s  s tudy .  
Yellow pe rch  were documented a t  on ly  two bio- 
l o g i c a l  sampling si tes.  One s i t e  w a s  on t h e  Potomac 
River  mainstem a t  r i v e r  mi l e  111.0 (Memorial Br idge)  
and t h e  o t h e r  s i t e  was i n  Piscataway Creek a t  s tream 
mi l e  0.9.  Map V I  shows t h e  l o c a t i o n  of t h e s e  docu- 
mentat ions .  
Alewife and/or blueback h e r r i n g  were documented 
i n  s i x t e e n  d i f f e r e n t  s t reams  o r  r i v e r s .  This  repre-  
s e n t s  53.3% of t h e  s t reams  i n v e s t i g a t e d .  Her r ing  
were documented throughout  t h i s  d ra inage ,  from t h e  
Piscataway Creek a r e a  and i n  eve ry  major t r i b u t a r y  
u p r i v e r  t o  r i v e r  m i l e  115.9 (Chain  ridge). The 
Chain Bridge s i t e  was a l s o  t h e  o n l y  s i t e  where t h e  
blueback h e r r i n g  was p o s i t i v e l y  documented. Alewife 
h e r r i n g  were p o s i t i v e l y  i d e n t i f i e d  i n  t h i r t e e n  d i f -  
f e r e n t  s t reams .  Map V I I  shows t h e  l o c a t i o n s  of 
h e r r i n g  documentations.  
a - Inland sampling site 
x - Estuarine sampling site 
--- - Sub-basin division 
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Her r ing  migrated f a r t h e r  upstream than any 
o t h e r  anadromous s p e c i e s  i n  s e v e r a l  s treams.  I n  
t h e  Piscataway Creek d r a i n a g e ,  h e r r i n g  were docu- 
mented a s  f a r  upstream a s  0.2 m i l e s  i n t o  Burch 
Branch, a t o t a l  migra t ion  d i s t a n c e  of 7.0 mi l e s  
from t h e  mouth of Piscataway Creek. The h e r r i n g  
m i g r a t i o n  was 2.2 mi l e s  f a r t h e r  upstream than 
w h i t e  pe rch  documentation. 
I n  t h e  Broad Creek d r a i n a g e ,  he r r ingweredocu-  
mented 1.4 mi l e s  upstream i n  Henson Creek a t  a 
b a r r i e r .  Th i s  documentation was a t o t a l  migra t ion  
d i s t a n c e  of 4.6 mi les  upstream from t h e  mouth of 
Broad Creek. 
Her r ing  were a l s o  found t o  be t h e  anadromous 
s p e c i e s  migra t ing  f a r t h e s t  up t h e  Anacost ia  River  
d r a i n a g e  i n t o  Northwest Branch. They were docu- 
mented i n  t h e  s t ream a t  m i l e  1.8. This  s p e c i e s  
had n e g o t i a t e d  a b a r r i e r  a t  s t ream m i l e  1 .0 ,  wi th  
a f i s h  passage  opening t h a t  a p p a r e n t l y  stopped 
, w h i t e  perch.  Herr ing were a l s o  documented upstream 
i n  Nor theas t  Branch t o  an impassable  b a r r i e r  a t  
stream mi le  1.8 which has  subsequent ly  been opened 
t o  f i s h  passage.  Both t h e s e  documentations (North- 
w e s t  Branch and Nor theas t  d ranch) r e p r e s e n t  a t o t a l  
upstream migra t ion  d i s t a n c e  of  10.4 mi l e s  from t h e  
mouth of t h e  Anacost ia  River .  
Her r ing  were documented upstream i n  Rock Creek 
t o  s t ream mi le  4.4 where t h e z e  was an impassable 
b a r r i e r  ( p i e r c e  M i l l   am). The f i s h  nego t i a t ed  
f i v e  b a r r i e r s  i n  Washington, D. C . ,  l o c a t e d  down- 
s t r e a m  from t h e  dam si te.  
The American shad was documented a t  on ly  two 
b i o l o g i c a l  sampling s i t e s .  One s i t e  was on t h e  Po- 
tomac River  mainstem o f f  t h e  mouth of Piscataway 
Creek and t h e  o t h e r  s i t e  was l o c a t e d  i n  Swan Creek 
(Map ~111). Limited spawning, based on s p o r t  
c a t c h e s ,  extended u p r i v e r  t o  Chain Bridge i n  Washing- 
ton .  
Map I X  shows t h e  d i s t r i b u t i o n  f o r  whi te  perch. 
T h i s  s p e c i e s  was found i n  a t o t a l  of t e n  d i f f e r e n t  
s t r eams ,  r e p r e s e n t i n g  3 3 . 3 %  of  t h o s e  s t reams sampled. . 
Like  h e r r i n g ,  wh i t e  perch  were documented throughout  
t h i s  d r a i n a g e ,  from t h e  Piscataway Creek a r e a  i n  eve ry  
major t r i b u t a r y  u p r i v e r  t o  r i v e r  m i l e  115.9 (Chain 
 ridge). White perch were second t o  h e r r i n g  a s  t h e  
most f r e q u e n t l y  documented anadromous f i s h  s p e c i e s  i n  
t h i s  sub-basin a rea .  
S t r i p e d  bas s  and h i cko ry  shad w e r e  documented i n  
s i n g l e  samples from t h e  Potomac River  mainstem a t  r i v e r  
m i l e  9 7 . 2  (o f f  Piscataway c r e e k )  and 106.1 ( o f f  Oxon 
C r e e k ) ,  r e s p e c t i v e l y .  No map o r  t a b l e  coverage is  g iven  
t o  t h e s e  two s p e c i e s  s i n c e  spawning a c t i v i t i e s  w e r e  
found t o  be i a s i g n i f  i c a n t .  
f 
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Tab le  I l ists  t h e  s t r e a m s  i n v e s t i g a t e d  and 
i n d i c a t e s  which anadromous f i s h  s p e c i e s  w e r e  
found i n  each  wate rcourse .  Wi th in  t h e  Washington 
M e t r o p o l i t a n  Area,  s i x t e e n  (53 .3%) of t h e  t h i r t y  
s t r e a m s  i n v e s t i g a t e d  had anadromous f i s h  spawning 
a c t i v i t y .  
TABLE I. 
ANADROMOUS FISH SPAWNING STREAMS I N  THE 
WASHINGTON METROPOLITAN AREA 
I/ 2/ St reams  I n v e s t i q a t e d  - Anadromous S p e c i e s  Recorded - 3/ 
Sub-sub b a s i n  name 
S t ream name 
Potomac R i v e r  Mainstem 
P i s c a t a w a y  Creek 
Burch Branch 
B u t l e r  Branch 
Pea H i l l  Branch 
T i n k e r s  Creek 
Unnamed ( 8 4 1 , 4 0 0 E - 3 2 6 , 4 0 0 ~ )  
Unnamed ( 8 0 1 , 8 0 0 ~ - 3 1 0 , 4 0 0 ~ )  
Unnamed (817,500E-320,0003) 
Unnamed- (806,400E-313, l O O N )  
Unnamed ( 7 9 7 , 3 0 0 E - 3 1 0 , 7 0 0 ~ )  
Unnamed ( 8 0 4 , 2 0 0 E - 3 1 0 , 7 0 0 ~ )  
A n a c o s t i a  R i v e r  
Beaverdam Creek 
C a t t a i l  Creek 
Cabin Branch 
Nor t h e a s  t Branch 
Nor thwes t  Branch 
W a t t s  Branch 
Rock Creek 
Broad Branch 
Byran P o i n t  Area 
Unnamed (785,203E-311,700N) 
Washington D. C. South  Area 
Broad Creek 
Carey Branch 
Henson Creek 
H u n t e r s  M i l l  Branch 
Oxon Run 
1/ St reams  a r r a n g e d  a c c o r d i n g  t o  sub-sub b a s i n s .  
- 
2/ Maryland c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  sample s i t e s  of unnamed 
- 
s t r e a m s .  
BH 
X 
I 
3 /  S p e c i e s  r e c o r d i n g s  based  on egg ,  l a r v a e  o r  a d u l t  f i s h  l i f e  
- 
s t a g e s  c o l l e c t e d .  
4,' Swan Creek documenta t ion  p r o b a b l y  due t o  t i d a l  d r i f t  of eggs / l a rvae .  
- 
5/ One p r o b a b l e  documenta t ion  i n  t h e  Potomac R i v e r  o f f  Oxon Creek. 
-
6 /  One documenta t ion  i n  t h e  Potomac R i v e r  o f f  P i s c a t a w a y  Creek. 
- 
HE* 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
x 
Yellow P e r c h  ( P e r c a  f l a v e s c e n s )  
Alewi fe  ( ~ l o s a  pseudoharengus )  
Blueback H e r r i n g  ( A .  a e s t i v a l i s )  
H e r r i n g  ( A .  pseudoFarenqus o r  
A .  a e s t i v a l i s )  
- 
Hickory  Shad ( A .  m e d i o c r i s )  
American Shad TA. s a p l d l s s i m a )  
- 
C l u p e i d a e  Family  ( H e r r i n g ,  
Menhaden, o r  s h a d )  S ~ e c i e s  
A. - - - - -  
White p e r c h  (Morone amer icana)  
S t r i p e d  Bass  ( M . x a t i l i s )  
P e r i c h t h y i d a e  Fami lv  ( M .  
TABLE I. ( c o n t i n u e d )  
I/ z/ St reams  I n v e s t i q a t e d  - 
- 
3/ Anadromous S p e c i e s  Recorded - 
T o t a l  Spawning St reams by 2 1 3  1 1 6 2  0 5 1 0 0  2 
S p e c i e s  : 
T o t a l  Sampled Streams:  30 
T o t a l  Spawning St reams ( a l l  1 6  
I s p e c i e s  ) : 
2. Lower Potomac River Area 
The Lower Potomac River  Area sub-basin i n -  
c l u d e s  s t reams  and bodies  of water  i n  a  s m a l l  
p o r t i o n  of sou thern  P r i n c e  George's  County and 
most of Char les  County, wi th  t h e  except ion  of a  
sma l l  segment nea r  Marshal l  Ha l l  and t h e  e a s t e r n  
p o r t i o n  of Cha r l e s  County. This  watershed a l s o  
i n c l u d e s  t h e  sou thern  and southwestern  p o r t i o n s  
of S t .  Mary's  County. Major Maryland t r i b u t a r i e s  
a r e  t h e  S t ,  Mary 's  River ,  Wicomico River ,  P o r t  
Tobacco River ,  Mattawoman Creek, Nanjemoy Creek, 
Breton Bay and St. Clement Bay. The e n t i r e  sub- 
b a s i n  a r e a  l i e s  wi th in  t h e  Coas t a l  P l a i n ,  and i s  
c h a r a c t e r i z e d  by f l a t  t o  g e n t l y  r o l l i n g  t e r r a i n .  
Within t h e  lower Potomac River  a r e a  sub-basin,  
a  t o t a l  of 129 sites on e i g h t y  seven watercourses  
were i n v e s t i g a t e d .  Maps X and X I  show the loca-  
t i o n s  of b i o l o g i c a l  sampling s i tes  w i t h i n  t h i s  
a r e a .  
Yellow perch  documentations a r e  shown on 
Map X I I .  No yellow perch  documentations were 
made i n  t he  Lower Potomac River Area below t h e  
j unc t ion  of t h e  Wicomico River  wi th  t h e  Potomac 
River .  This  s p e c i e s  was documented i n  a  t o t a l  of 
f o u r t e e n  s t reams ,  i n c l u d i n g  t h e  r i v e r ,  o r  16.0% . 
of t h e  s t reams  i n v e s t i g a t e d .  Th i s  s p e c i e s  was 
found i n  t h e  Wicomico River  d ra inage  upstream i n t o  
A l l e n s  Fresh  a t  s t ream mi l e  2.4 and i n  Newport Run 
a t  s t ream m i l e  2.6. Migrat ion d i s t a n c e  was 15.1 
m i l e s  and 15.3 m i l e s ,  r e s p e c t i v e l y ,  from t h e  mouth 
of t h e  Wicomico River .  Yellow perch  migrated up 
t h e  P o r t  Tobacco River ,  a  t o t a l  d i s t a n c e  of 4.8 
m i l e s  t o  near  t h e  mouth of Hoghole Run. I n  Nanje- 
moy Creek, t h i s  s p e c i e s  was documented a t  t h e  
Route 6 c r o s s i n g ,  l o c a t e d  9.3 m i l e s  upstream. I n  
Mattawoman Creek,  yel low pe rch  w e r e  documented a s  
f a r  upstream a s  7 . 7  mi les  a t  t h e  f i r s t  b a r r i e r .  
T h i s  b a r r i e r  cannot  be cons ide red  t o t a l l y  impas- 
s a b l e  s i n c e  bo th  whi te  pe rch  and h e r r i n g  n e g o t i a t e d  
it. 
Alewife o r  blueback h e r r i n g  were documented i n  
s i x t e e n  watercourses .  He r r ing  documentation r ep re -  
s e n t s  18.4% of t h e  s t reams  i n v e s t i g a t e d .  Map X I 1 1  
shows t h e  documentations of h e r r i n g .  No h e r r i n g  
documentations were made downriver from t h e  mouth 
of  t h e  Wicomico River .  
The f a r t h e s t  upstream mig ra t ion  i n  t h e  Lower 
Potomac River  sub-basin occur red  i n  Mattawoman 
Creek. Her r ing  were documented i n  t h i s  s t ream a t  
r i v e r  mi le  13.6. 
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Blueback h e r r i n g  were p o s i t i v e l y  i d e n t i f i e d  
i n  f i v e  s t r e a m s .  These s t r e a m s  were A l l e n s  F r e s h  
Run, P o r t  Tobacco Creek,  Nanjemoy Creek,  Mattawo- 
man Creek,  and P e r r y  Branch. A l e w i f e  h e r r i n g  were 
p o s i t i v e l y  i d e n t i f i e d  i n  t e n  s t r e a m s  ( T a b l e  11). 
American s h a d  were documented i n  the Potomac 
R i v e r  mainstem a t  f i v e  d i f f e r e n t  b i o l o g i c a l  samp- 
l i n g  s i t e s .  Eggs and/or  l a r v a e  were found from 
r i v e r  m i l e  64.4 ( ~ a r y l a n d  P o i n t )  t o  M a r s h a l l  H a l l  
a t  r i v e r  m i l e  93.5 (Map X I V ) ,  r e p r e s e n t i n g  t h e  
upper  l i m i t  o f  sampl ing  i n  t h e  sub-bas in .  No 
spawning a c t i v i t i e s  of t h e  American shad  w e r e  found 
i n  any of t h e  t r i b u t a r i e s  t o  t h e  Potomac R i v e r  i n  
t h i s  sub-bas in .  The upper l i m i t  of s p a w n i n g , a t  
Chain B r i d g e ,  is summarized w i t h  t h e  Washington 
M e t r o p o l i t a n  Area sub-bas in .  
Using number of s t r e a m s  i n  which spawning ac- . 
t i v i t i e s  o c c u r r e d  a s  t h e  c r i t e r i a ,  w h i t e  p e r c h  were 
t h e  dominate  s p e c i e s  i n  t h i s  sub-bas in .  They were 
documented i n  twenty-one d i f f e r e n t  r i v e r s  o r  s t r e a m s ,  
r e p r e s e n t i n g  22.9% o f  the s t r e a m s  i n v e s t i g a t e d .  Maps 
XV and X V I  show t h e  l o c a t i o n s  of w h i t e  p e r c h  docu- 
m e n t a t i o n s .  A s  i n  t h e  Washington M e t r o p o l i t a n  Area ,  
t h e  spawning r a n g e s  of w h i t e  p e r c h  and h e r r i n g  were 
a l s o  v e r y  s i m i l a r  i n  t h i s  sub-bas in  area. 
S t r i p e d  b a s s  were documented a t  n i n e  d i f f e r e n t  
b i o l o g i c a l  sampl ing  s i t e s  on t h e  Potomac R i v e r  main- 
s tem. Eggs and/or  l a r v a e  ranged from t h e  lower sample 
s t a t i o n  a t  r i v e r  m i l e  46.9 ( lower  Cedar P o i n t )  t o  
t h e  upper s t a t i o n  a t  r i v e r  m i l e  93.5 ( M a r s h a l l   all). 
One s i t e  c o l l e c t i o n  was made off  P i sca taway  Creek a t  
r i v e r  m i l e  97 .2  i n  t h e  Washington M e t r o p o l i t a n  Area. 
There  were a l s o  documenta t ions  made i n  Nanjemoy Creek 
a t  s t r eam m i l e  2 . 7  and i n  Mattawoman Creek a t  s t r e a m  
m i l e  3.0 (Map XVII), which were p r o b a b l y  c a r r i e d  o u t  
of t h e  spawning a r e a  by t i d a l  movements. 
Hickory  s h a d  w e r e  documented i n  a s i n g l e  sample 
from Nanjemoy Creek a t  t h e  c o n f l u e n c e  w i t h  Burgess  
Creek.  No map o r  t a b l e  coverage  is g i v e n  t h i s  s p e c i e s .  
Tab le  I1 g i v e s  a brief  summary of t h e  s t r e a m s  
i n v e s t i g a t e d  i n  t h i s  a r e a  and t h e  anadromous f i s h  
s p e c i e s  t h a t  were documented i n  e a c h  w a t e r c o u r s e .  
O f  t h e  e i g h t y - s e v e n  s t r e a m s  i n v e s t i g a t e d ,  twenty- 
e i g h t  (32.2%) were found t o  have  spawning a c t i v i t i e s  
of  a t  l e a s t  one anadromous f i s h  s p e c i e s .  
SCALE 
-



TABLE 11. 
ANADROMOUS FISH SPAWNING STREAMS I N  THE 
LOWER POTOMAC RIVER AREA 
1/ 2/ Streams I n v e s t i q a t e d  - Anadromous Spec i e s  Recorded - 3/ 
t 
1/ Streams a r r anged  accord ing  t o  sub-sub b a s i n s .  
- 
2/ Maryland c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  sample s i t es  of unnamed 
-
streams , 
Sub-sub b a s i n  name 
3/ Spec i e s  r e c o r d i n g s  based on egg ,  l a r v a e  o r  a d u l t  f i s h  l i f e  
- 
s t a g e s  c o l l e c t e d .  ) - 4/ One probab le .documenta t ion  i n  a s i n g l e  sample from Nanjemoy Creek. 5/ Two s t r eam documentat ions  may be due  t o  t i d a l  d r i f t  of l a r v a e .  
- 
Stream name 
Potomac R ive r  Mainstem 
S a i n t  Marys R i v e r  
Car thegena Creek - 
Church Creek 
E a s t e r n  Branch 
Fisherman Creek 
H i l l t o n  Run 
J a r b o e s v i l l e  Run 
Johns  Creek 
S t .  Sn igoes  Creek 
Warehouse Run 
Western Branch 
Bre ton  Bay Drainage 
Brooks Run 
Burn t  M i l l  Creek 
Glebe Run 
Gravely  Run 
McIntosh Run 
Moldier  Run 
Nelson Run 
Tom Swamp Run 
Town Run 
S t ,  Clement Bay Drainage 
Church Swamp 
Dynard Run , 
Locust  Run 
S t .  Clement Creek 
Tomakokin Creek 
Unnamed (882,5003-173,300N) 
1 YP - Yellow Perch  ( P e r c a  f l a v e s c e n s )  CL - Clupe idae  Family (He r r i ng ,  
AiI - A l e w i f e  ( ~ l o s a  pseudoharengus Menhaden, o r  shad )  Spec i e s  
I BH - Blueback -ng ( A .  a e s t i v a l l s )  WP - White Perch  (Morone m e r i c a n a )  HE - Her r ing  ( A .  pseudoKar- SB - S t r i p e d  Bass C x a t i l i s )  A .  a e s t i v T l i s  
- PC - P e r i c h t h y i d a e  Family  ( M .  
HS - Hickory Shad ( A .  med ioc r i s ;  amer icana o r  M:saxatiiis) I - AS - American Shad n. s a p i d l s s i m a )  - 
YP 
X 
AH HI HE 
X  
AS 
X  
4/ 
HS CL WP 
5/ 
SB 
X X X X  
PC 
I TABLE 11. ( c o n t i n u e d )  
1/ 2/ St reams  I n v e s t i q a t e d  - 
Sub-sub b a s i n  name 
St ream name 
~ i c o m i c o  R i v e r  
A l l e n s  F r e s h  Run 
Budds Creek 
B u l l  Run 
C h a p t i c o  Bay 
C h a p t i c o  Creek 
C o f f e e  H i l l  Run 
C h a r l e s t o n  Creek 
F o r e s t  H i l l  Branch 
Hayden Run 
Gi lber t  Swamp Dra inage  
Ford  Run 
G i l b g r t  Creek 
H e l l s  Bottom Run 
Newport Run 
T r i n i t y  Church Run 
Wheatley Run 
Z e k i a h  Swamp 
C l a r k  Run 
P o r t  Tobacco R i v e r  
Hoghole Run 
J e n n i e  Run 
3/ Anadromous S p e c i e s  Recorded - 
Pages  Swamp 
P o r t  Tobacco Creek 
W i l l s  Branch 
Nanjemoy Creek 
Burgess  Creek 
Beaverdam Creek 
Hancock Run 
L i t t l e  Creek 
M i l l  Run 
Unnamed (757,8003-247,500Nd 
Unnamed ( 7 5 3 , 3 0 0 ~ - ~ 3 0 ~ 5 0 0 ~ )  
Wards Run 
Mattawoman Creek 
Old Womans Run 
P i n e y  Branch 
Unnamed (779 ,100E-271 ,200~)  
Unnamed ( 747 , 1003-258, 0 0 0 ~ )  
Unnamed ( 768,8003-276,2001) 
Unnamed ( 771,8001~-266,3008) 
Unnamed ( 756,900E-27O1400N) 
Unnamed ( 7 7 9 , 0 0 0 E - 2 6 5 , 0 0 0 ~ )  
Potomac R i v e r  Mouth 
J u t l a n d  Creek 
H i g g i n s  P t . - S t r a i g h t  P o i n t  Area 
Blake  Creek 
TABLE 11. ( C o n t i  ued)  1 
1/ 2/ St reams  I n v e s t i q a t e d  - 
sub-sub b a s i n  name 
3/ Anadromous S p e c i e s  Recorded - 
H e r r i n g  Creek 
P o p l a r  H i l l  Creek 
Whi tesNeckPt . -Col ton  P t .  Area 
Whites  Neck Creek 
Morgantown Area 
D i t c h l e y  Prong 
Piccowaxen Creek 
Popes Creek 
P e r r y  Branch X 
Ravens C r e s t  Creek X 
Unnamed ( 7 9 9 , 1 0 0 3 - 2 1 9 , 7 0 0 ~ )  
Chicarnuken C r .  t o  R i v e r s i d e  
Chicamuxen Creek X X 
Reeder  Run x x X 
Thcrne  Gut 
Unnamed ( 729, 6003-247,nnnm' 
Unnamed ( 7 2 7 , 4 0 0 ~ - 2 3 2  ,--... 
Potomac H e i g h t s  Area 
M i l l  Swamp 
Pomonkey Creek 
T o t a l  Spawning S t reams  by 
S p e c i e s :  
T o t a l  Sampled St reams:  
T o t a l  Spawning S t reams  ( a l l  
s p e c i e s  ) : 
I 
Summary and Conclusions f o r  t h e  
Potomac River  Drainage Spawning Survey 
There were a t o t a l  of one hundred and s i x t e e n  r i v e r s  o r  
s t reams  i n v e s t i g a t e d  i n  two sub-basins w i t h i n  t h e  Potomac 
River  d ra inage .  B i o l o g i c a l  sampling s i t e s  were e s t a b l i s h e d  
i n  115 Potomac River t r i b u t a r i e s  from J u t l a n d  Creek, a tri- 
b u t a r y  t o  Smith Creek ( a t  r i v e r  mi l e  9.91, i n  lower St. Mary's 
County u p r i v e r  t o  and i n c l u d i n g  Rock Creek i n  washington. The 
Potomac River  mainstem was sampled a t  19 sites from Lower Cedar 
P o i n t  ( r i v e r  mi le  46.9) t o  L i t t l e  F a l l s  D a m ,  below and above 
t h e  f ishway ( r i v e r  mi l e  117 .4) .  
O f  t h e  one hundred and s i x t e e n  r i v e r s  o r  s t reams  inves-  
t i g a t e d  i n  t h e  Potomac R ive r  d ra inage ,  f o r t y - t h r e e  ( 37.0%) 
supported spawning a c t i v i t i e s  of one o r  mcre anadromous f i s h  
s p e c i e s .  
S i g n i f i c a n t  spawning a c t i v i t i e s  of yel low perch ,  white 
perch ,  h e r r i n g  ( a l e w i f e  and blueback h e r r i n g ) ,  American shad 
and s t r i p e d  bass  were found i n  bo th  sub-basins above t h e  con- 
f l u e n c e  of t h e  Wicomico R ive r  wi th  t h e  Potomac River  mainstem. 
Downriver from t h i s  p o i n t ,  on ly  whi te  perch  were found t o  
spawn and t h i s  spawning a c t i v i t y  was very l i m i t e d .  White 
p e r c h  were found on ly  i n  Popla r  H i l l  Creek and J u t l a n d  Creek, 
t r i b u t a r i e s  t o  t h e  Potomac River  i n  St. Mary 's  County. T h e  
l a c k  of anadromous f i s h  spawning a c t i v i t y  below t h e  ~ i c o m i c o  
River  may be a t t r i b u t e d  t o  t h e  r e l a t i v e l y  h igh  s a l i n i t y  ( 1 2  
t o  16 p p t )  of t h e  r i v e r  i n  t h i s  a r e a ,  a l though  f r e s h  water  
t r i b u t a r i e s  a r e  p r e s e n t .  Anadromous f i s h  s p e c i e s  p a s s  t h e  
lower r i v e r  a r e a ,  and mig ra t e  i n t o  t h e  f r e s h e r  w a t e r s  of t h e  
upper r i v e r  d r a i n a g e  f o r  spawning. 
Her r ing  s p e c i e s  and whi te  perch  were documented i n  about 
equa l  f requency  wi th in  t h e  Potomac River  d ra inage .  Her r ing  
were found i n  t h i r t y - two  s t r eams ,  whi le  whi te  pe rch  w e r e  
found i n  t h i r t y - o n e  s t reams .  The ranges  and d i s t r i b u t i o n  f o r  
h e r r i n g  (Maps V I I  and X I I I )  and whi te  perch (Maps I X ,  XV, X V I )  
were ve ry  s i m i l a r  i n  t h e  Potomac River  d ra inage .  
Yellow perch  were found t o  spawn i n  a t o t a l  of  s i x t e e n  
(13.6%) of t h e  s t reams  i n v e s t i g a t e d .  Spawning s t r eams  of t h i s  
s p e c i e s  were found t o  be of g r e a t e r  occurrence w i t h i n  t h e  
Lower Potomac River  Area (Tab le  11) than  t h e  Washington Metro- 
p o l i t a n  Area (Table  I ) .  
Documentations of American shad spawning a r e a  occur red  
mainly on t h e  Potomac River  mainstem from r i v e r  m i l e  64.4 
(Maryland P o i n t )  t o  97.2  (mouth of Piscataway c r e e k ) .  There 
was a l s o  a documentation i n  Swan Creek,  a t r i b u t a r y  t o  t he  
Potomac River  a t  r i v e r  mi l e  98.3 (Maps V I I I  and X I V ) ,  p robably  
due t o  t i d a l  d r i f t  of eggs / la rvae .  Non-recorded ev idence  of 
shad  spawning w a s  a l s o  found f u r t h e r  up t h e  Potomac R ive r ,  
ex tending  t o  Chain Bridge i n  Washington. 
S t r i p e d  bass  spawning a rea  documentations a l s o  occurred 
mainly i n  t h e  r i v e r  mainstem from r i v e r  mile 46.9 ( ~ o w e r  
Cedar p o i n t )  upr ive r  t o  r i v e r  mile  97.2 a t  t h e  mouth of P i s -  
cataway Creek ( ~ a p  XVII), i n  t h e  Marshall Hal l  a rea .  
Hickory shad spawning was of uncer ta in  occurrence be- 
cause of eggs or l a r v a e  c o l l e c t e d  only i n  s i n g l e  ins t ances  
i n  the Potomac River off Oxon Creek and i n  Nanjemoy Creek. . 
Findings  ( cont inued ) 
S e c t i o n  11: Findings  f o r  t h e  Upper Chesapeake Bay 
Drainage Spawning Survey 
Within  t h e  upper Chesapeake Bay d ra inage  system,  
t h e r e  w e r e  s i x  sub-basins ,  p l u s  t h e  Chesapeake Bay 
Basin p rope r ,  inc luded  i n  t h i s  s tudy .  The f i n d i n g s  
f o r  t h i s  d ra inage  system a r e  p re sen ted  below by sub- 
b a s i n ,  preceded by a g e n e r a l  d e s c r i p t i o n  of each of 
t h e s e  sub-basins .  
1. Elk River  Area 
The Elk River Area i n c l u d e s  s t reams and 
bod ie s  of water  i n  C e c i l  County, wi th  t h e  ex- 
c e p t i o n  of a nor thwes te rn  segment (which d r a i n s  ' 
t o  t h e  Lower Susquehanna) and a smal l  nor th-  
e a s t e r n  segment (which d r a i n s  t o  t he  C h r i s t i a n a  
R i v e r ,  i n t o  t h e  s t a t e  of s el aware). It  a l s o  i n -  
c l u d e s  t h e  no r the rn  h a l f  of Kent County i n  Mary- 
l and .  
Gent ly  r o l l i n g  h i l l s  c h a r a c t e r i z e  t h e  nor th-  
e r n  p o r t i o n  of t h i s  watershed nea r  t h e  Delaware 
and Pennsylvania s t a t e  l i n e s .  I n  t h e  sou the rn  
s e c t o r ,  t h e  topography i s  Coas t a l  P l a in .  The.  
Nor theas t  R ive r ,  L i t t l e  Elk Creek, t h e  Bohemia 
River  and t h e  S a s s a f r a s  River  a r e  p a r t  of t h e  
Elk  River  sub-basin.  
Within t h e  Elk River  sub-basin a t o t a l  of 
one hundred and twenty-seven s i t e s  on e igh ty -  
t h r e e  s t reams ,  i n c l u d i n g  t h e  E l k  River mainstem, 
were i n v e s t i g a t e d .  Map X V I I I  shows t h e  l o c a t i o n s  
of t h e  b i o l o g i c a l  sampling s i tes  f o r  t h i s  sub- 
b a s i n .  
Yellow pe rch  were documented i n  a t o t a l  of 
f o r t y - n i n e  s t reams ,  r e p r e s e n t i n g  59.0% of t h e  
s t r eams  sampled. Map X I X  show t h e  s t ream docu- 
menta t ions  of t h i s  s p e c i e s .  
Within t h e  S a s s a f r a s  River  d ra inage  t h i s  
s p e c i e s  was found i n  e v e r y  major t r i b u t a r y  and i n  
t h e  r i v e r  p roper  upstream a s  f a r  a s  a dam l o c a t e d  
a t  r i v e r  mi l e  15.4. The dam is cons ide red  i m -  
p a s s a b l e  t o  anadromous f i s h  s p e c i e s  s i n c e  none 
were documented upstream from t h e  s t r u c t u r e .  There 
were a t o t a l  of twenty b i o l o g i c a l  s i t e s  i n  t h i s  
r i v e r  d ra inage  where yel low perch  were documented. 
Within the Elk River  d ra inage ,  yellow pe rch  
were documented from n e a r  t h e  mouth, i n  Pond Creek 
and Pea rce  Creek, u p r i v e r  i n t o  Big Elk Creek t o  a 
dam l o c a t e d  a t  s t r eam m i l e  4.5. Spec ies  documen- 
t a t i o n  was approximately  n i n e t e e n  mi l e s  u p r i v e r  
from t h e  mouth of E lk  River .  Th i s  s p e c i e s  w a s  a l s o  
documented i n  L i t t l e  E l k  Creek upstream a t  1.2 mi les .  
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Back Creek,and C and D Canal, and t h e  Bohemia 
River had ye l low perch spawning a c t i v i t y .  This 
s p e c i e s  was found i n  Back Creek upstream t o  an 
impassable dam loca ted  a t  stream mile  6.0, and 
i n  Great Bohemia Creek upstream t o  an impassable 
dam loca ted  a t  stream mile 5.0. 
Yellow perch were documented i n  the  North- 
e a s t  River from Hance Po in t ,  up r ive r  t o  an impas- 
s a b l e  dam on Northeast  Creek loca ted  a t  stream 
mi le  1.0. Species  documentation was a d i s t a n c e  
of approximately s i x  miles  from t h e  mouth of 
Northeast  River.  A t o t a l  of f o u r  t r i b u t a r i e s ,  
inc lud ing  Northeast  Creek, were found t o  support  
yel low perch spawning. 
Alewife o r  b1.ueback h e r r i n g  were documented 
i n  a t o t a l  of f i f t y - f i v e  s t reams,  comprising 66.3% 
of t h e  t o t a l  streams sampled. Map XX shows t h e  
documentations f o r  h e r r i n g  spec ies .  Also included 
on t h i s  map a r e  spec ies  which could be i d e n t i f i e d  
only  t o  t h e  Clupeidae ( h e r r i n g )  Family. A l l  these  
- cases  were due t o  d i f f i c u l t y  i n  i d e n t i f y i n g  the  
eggs and l a r v a e  of he r r ing  and shad spec ies .  
Herr ing spawning was documented i n  t h e  lower- 
most sampled stream  airle lee c reek)  and throughout 
a l l  o t h e r  p r i n c i p a l  Bay t r i b u t a r i e s  i n  t h e  Elk 
River sub-basin. 
A s  with the yellow perch,  h e r r i n g  were found 
i n  every major t r i b u t a r y  t o  t h e  Sassa f ras  River. 
The upstream migration l i m i t  was t h e  dam loca ted  
a t  r i v e r  m i l e  15.4. A t  t h i s  dam, a l ewi fe  and 
blueback h e r r i n g  were p o s i t i v e l y  i d e n t i f i e d  t o  
spec ies .  This  was the  only  s i te  wi th in  t h e  Sassa- 
f r a s  River dra inage  where blueback h e r r i n g  were 
p o s i t i v e l y  documented. Alewife were p o s i t i v e l y  
i d e n t i f i e d  i n  both t h e  Sassa f ras  River and Jacobs 
Creek ( ~ a p  XX), a l s o  i n  Herring Branch. 
Within t h e  Elk River dra inage  h e r r i n g  ranged 
from t h e  r i v e r  mouth, upstream i n t o  L i t t l e  E l k  
Creek f o r  a d i s t a n c e  of 4.4 miles .  The t o t a l  m i -  
g r a t i o n  d i s t a n c e  of 20.4 mi les  from t h e  mouth of 
Elk River represented  t h e  f a r t h e s t  upstream migra- 
t i o n  of any anadromous s p e c i e s  documented wi th in  
t h e  Elk River sub-basin. The h e r r i n g  s p e c i e s  docu- 
mented a t  t h i s  p o i n t  was t h e  alewife  (Map XX). 
Of t h e  eleven i n v e s t i g a t e d  t r i b u t a r i e s  t o  the  
Northeast  River ,  only four  d id  not  have spawning 
a c t i v i t y  of he r r ing .  These four  r e l a t i v e l y  small  
t r i b u t a r i e s  were a l l  unnamed streams located on the 
east side of t h e  r i v e r  (Map xX). No o the r  anadro- 
mous f i s h  were documented i n  t h e s e  four  unnamed 
t r i b u t a r i e s  dur ing  t h i s  s tudy.  
SCALE 
0 2 4 
miles 
Herr ing  were documented a long Nor theas t  
River  i n t o  Nor theas t  Creek a s  f a r  a s  t h e  f i rs t  
dam l o c a t e d  a t  s t ream m i l e  1.0. Migra t ion  
d i s t a n c e  was s i x  m i l e s  from t h e  r i v e r  mouth. 
Alewife and blueback h e r r i n g  were documented 
i n  Stony Run a t  t h e  lower b i o l o g i c a l  sampling 
s i t e .  The Nor theas t  Creek and Stony Run r e -  
co rd ings  were t h e  on ly  two p o s i t i v e  documenta- 
t i o n s  of b lueback h e r r i n g  i n  the  Nor theas t  River 
d ra inage .  Alewife h e r r i n g  were documented i n  
f i v e  t r i b u t a r i e s  (Map XX). The f a r t h e s t  up- 
s t ream p e n e t r a t i o n  of h e r r i n g  i n  t h i s  r i v e r  
d ra inage  occur red  i n  Stony Run a t  s t ream mi l e  4.4. 
Her r ing  were t h e  on ly  anadromous s p e c i e s  
found t o  mig ra t e  upstream i n t o  M i l l  Creek f a r t h e r  
t han  one-half mile .  Her r ing  were documented i n  
t h i s  s t ream a t  s t ream mile  1.6. 
Map X X I  shows t h e  b i o l o g i c a l  s i t e s  where 
w h i t e  perch were documented. Inde t e rmina t e  
w h i t e  p e r c h / s t r i p e d  bas s  l a r v a e  r e c o r d i n g s  a r e  
a l s o  inc luded  on t h i s  map. White pe rch  were docu- 
mented i n  f i f t y - n i n e  (71.1%) of t h e  s t reams  in -  
v e s t i g a t e d  i n  t h e  Elk River  Area. 
The d i s t r i b u t i o n  of white perch  w i t h i n  t h e  
S a s s a f r a s  River  d ra inage  was t h e  same a s  t h a t  f o r  
h e r r i n g ,  wi th  t h e  excep t ion  of a  documentation i n  
H a l l  Creek below t h e  second e x i s t i n g  dam (s t ream 
mi l e  1 . 7 ) .  S ince  t h e  f i r s t  dam on H a l l  Creek i s  
impassable  t o  anadromous f i s h ,  t h e  documentation 
above t h i s  dam w a s  p robably  due t o  a  r e s i d e n t  
wh i t e  pe rch  popu la t ion .  
Within t h e  Elk  River  d ra inage ,  whi te  perch  
were documented from nea r  t h e  mouth, i n  Pond Creek 
and Pearce  Creek,  u p r i v e r  i n t o  B i g  Elk Creek t o  
t h e  dam a t  s t ream mi l e  4.5. They were a l s o  up- 
s t ream i n  L i t t l e  E lk  Creek t o  t h e  b i o l o g i c a l  s i t e  
l o c a t e d  a t  s t r eam mi le  2 . 2 .  Evidence of whi te  
pe rch  spawning was documented i n  both  Back Creek 
and t h e  Bohemia River  from near  t h e  mouths t o  t h e  
headwaters.  Dams on bo th  t h e s e  t r i b u t a r i e s  a r e  ap- 
p a r e n t l y  t h e  upstream l i m i t  of anadromous f i s h  
spawning a c t i v i t i e s .  
The occur rence  of whi te  perch i n  t h e  Nor theas t  
River  d ra inage  was t h e  same a s  t h a t  f o r  h e r r i n g .  
Documented upstream migra t ion  l i m i t s  were i d e n t i -  
c a l  f o r  h e r r i n g  and wh i t e  perch i n  t h i s  r i v e r  d ra in -  
age. 
S t r i p e d  bass documentations i n  t h e  E l k  River  
Area were made i n  t h e  S t i l l  Pond d ra inage ,  S a s s a f r a s  
River  d ra inage ,  and E l k  River d ra inage .  No docu- 
menta t ions  were made i n  t h e  Northeast  River  o r  Fur- 
nace Bay d ra inages .  Map X X I I  shows t h e s e  documen- 
t a t i o n s .  
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Within t h e  S t i l l  Pond d ra inage  t h e r e  were 
t h r e e  s i t e s  where s t r i p e d  b a s s  were documented 
(Map XXII), The f a r t h e s t  upstream documentation 
was a t  s t ream mile  2.6 i n  S t i l l  Pond Creek. 
There were f i v e  s t r i p e d  bas s  documentations 
made w i t h i n  t h e  S a s s a f r a s  River  drainage.  These 
occur red  i n  Lloyd Creek, Back Creek, Freeman 
Creek,  Dyer Creek, and Swantown Creek. Swantown 
Creek was t h e  f a r t h e s t  u p r i v e r  documentation. 
The mouth of Swantown Creek i s  a t  r i v e r  m i l e  11.7 
on t h e  S a s s a f r a s  River .  
Within t he  Elk  River  d ra inage  t h e r e  were 
twelve  s t r i p e d  bas s  documentations.  Four of t h e s e  
documentations were on t h e  Elk  River  mainstem from 
t h e  r i v e r  mouth t o  r i v e r  m i l e  13.1. There was one 
documentation each i n  Cabin John Creek,  Piney Creek, 
Back Creek, and t h e  C&D Canal. Within t h e  Bohemia 
R ive r  d ra inage ,  s t r i p e d  b a s s  were found i n  bo th  
G r e a t  Bohemia Creek and L i t t l e  Bohemia Creek. There 
was one documentation made on t h e  Bohemia River 
mainstem and one i n  Manor Creek, a t r i b u t a r y  t o  
t h e  Bohemia River.  
The American shad w a s  documented i n  t h e  Elk 
R ive r  d ra inage  i n  o n l y  one sample. This  occur red  
a t  t h e  sampling s i t e  l o c a t e d  a t  r i v e r  mi l e  13.1. 
The h ickory  shad  w a s  documented i n  Nor theas t  
Creek below t h e  f irst  dam on t h r e e  d i f f e r e n t  samp- 
l i n g  d a t e s .  A l l  t h e s e  documentations were of a d u l t  
s p e c i e s .  S ince  no s i g n i f i c a n t  spawning a c t i v i t y  of 
t h e s e  two shad s p e c i e s  w e r e  documented, no map 
coverage is  given.  
Table  I11 lists a l l  t h e  s t reams  i n  t h e  Elk  
R ive r  Area t h a t  were i n v e s t i g a t e d .  The t a b l e  f u r -  
t h e r  shows which anadromous f i s h  s p e c i e s  were docu- 
mented i n  each s t ream.  O f  t h e  e igh ty - th ree  s t reams  
i n v e s t i g a t e d ,  s ix ty- two (74.7%) were found t o  sup- 
p o r t  spawning a c t i v i t i e s  of  one o r  more anadromous 
f i s h  s p e c i e s .  

TABLEIII .  ( c o n t i n u e d )  
2/ St reams  I n v e s t i q a t e e  - 
Sub-sub b a s i n  name 
3/ Anadromous S p e c i e s  Recorded -
Stream name YP AH BH HE AS HS CL WP SB 
Unnamed ( 1 , 1 3 9 , 8 0 0 ~ - 5 9 6 , 7 0 0 ~ )  
Unnamed ( 1 , 1 3 7 , 1 0 0 ~ - 5 8 5 , 4 0 0 ~ :  
Unnamed ( 1 , 1 3 0 , 2 0 0 ~ - 5 8 3 , 6 0 0 ~ :  
Back Creek 
C & D Cana l  
Long Branch 
N o r t h e a s t  R i v e r  
Ford  Run 
Hance P o i n t  Creek 
N o r t h e a s t  Creek 
S tony  Run 
Unnamed (1,095,800E-635,100Nj 
X  
x 
X  
x 
X  
X  
X  
x 
x 
x x x x  
x x  
Unnamed (1,098,000E-639,800N 
Unnamed (1,094,900E-630,900N 
Unnamed (1 ,098 ,300E-643 ,000~:  
Unnamed ( 1 , 0 9 1 , 9 0 0 ~ - 6 4 0 , 0 0 0 ~  
Unnamed ( 1,089,2503-636,700N X  
X 
X  
X  
X  
X  
X  
X  
X  
X 
X  
X  
X  
X 
X  
X  
X  
Unnamed (1,087,6003-635,000N. 
Furnace  Bay 
M i l l  Creek 
P r i n c i p i o  Creek 
S t i l l p o n d - F a i r l e e  Area 
Codjus Cove 
Churn Creek 
F a i r l e e  Creek 
J a c k s  Cove 
M i l l  Creek 
S t i l l p o n d  Creek 
Tims Creek 
Unnamed (1 ,041 ,900E-541 ,500~:  
Unnamed (1,030,200E-515,100N: 
Worton Creek  
C r y s t a l  Beach Area  
Cabin John C r e e k .  
P e a r c e  Creek 
Pond Creek 
Unnamed ( 1 , 1 0 3 , 5 0 0 ~ - 5 9 3 , 0 0 0 ~ :  
E l k  Neck Area 
J o n e s  Creek 
Muddy Creek 
Plum Creek 
P i n e y  Creek 
Unnamed ( 1 , 1 2 0 , 3 0 0 E - 6 3 6 , 1 0 0 ~ :  
Unnamed (1,112,500E-624,500E: 
x x x x  
X  
X  
X 
X  
X  
X  
X  
X  
X  
X  
X  
X  
X  
X 
x 
x 
X  
X  
X 
X 
x 
X 
X 
X 
X  
X  
X  
X 
X  
x 
X  
X  
x 
x 
X  
X  
x. 
X  
X  
X  
x x x  
X 
X  
X  
X  
x x x  
X  
X  
X  
X  
X 
X 
X  
X  
X  
X  
X 
X  
X  
X 
X  
X  
X  
x 
X  
X 
X  
X  
X  
X  
X  
x 
X  
I TABLE 111. (cont inued)  
1/ 2/ 
I Streams I n v e s t i g a t e d  - 
3/ Anadromous Species Recorded - 
Sub-sub bas in  name 
To ta l  Spawning Streams by 
Spec ies  : 
~ o t a i  Sampled Streams: 8 3  
Tota l  Spawning Streams ( a l l  62  
s p e c i e s )  : 
T h e  L o ~ e r  Susquehaiiaa Xi-7er Ares i nc ludes  
s t r e a ~ s  an: Ic l i rs  7)f water  i n  t h e  norbheas te rn  
corner  oi B a i  t i n s r e  ; . c ~ r ; t y ,  t h e  no r the rn  h a l f  
of Harforz  County, and t h e  nor thwestern  segment 
of C e c i l  County. The S~squehanna  i s  t h e  l a r g e s t  
f r e shwa te r  r i v e r  i n  t h e  e a s t e r n  Uni ted S t a t e s .  
A f t e r  e r a s s i n g  t h e  Mar--.',and S t a t e  l i n e ,  i t  f lows 
s o u t h e a s t e r l y  en ta r ing  t h t  CLesa2eake Bay a t  
Havre de  Grace, a d i s t a n c e  of on ly  1 6  mi les .  
The d ra inage  b a s i n  of t h e  e n t i r e  r i v e r  covers  
approximately  27,500 square  m i l e s  i n  t h e  s t a t e s  
of New York, Pennsylvania and Maryland. Only 280 
squa re  m i l e s  l i e  i n  Maryland, most ly  i n  Harford 
and C e c i l  c o u n t i e s ,  Cec i l  County, l y i n g  t o  t h e  
e a s t ,  and Harford County, t o  t h e  wes t ,  a r e  sepa- 
r a t e d  by t h e  r i v e r  which forms t h e i r  common boun- 
d a r y  from t h e  Pennsylvania-Maryland l i n e  t o  t h e  
Chesapeake Bay. 
Four major s t reams  i n  Maryland which d i scharge  
i n t o  t h e  Susquehanna a r e  Broad, Conowingo, Octo- 
r a r o  and Deer c r eeks .  
The Maryland p o r t i o n  of t h e  Susquehanna River 
watershed l i e s  mos t ly  i n  t h e  Piedmont P l a t e a u ,  bu t  
a s m a l l  a r e a  l i e s  i n  t h e  Coas ta l  P l a i n .  The " F a l l  
L ine" ,  which s e p a r a t e s  t h e  two geo log ic  provinces,,  
c r o s s e s  t h e  r i v e r  a s h o r t  d i s t a n c e  upstream from 
Havre de Grace. 
Within t h e  Lower Susquehanna River  Area a t o t a l  
of f i f t e e n  s t r eams ,  i n c l u d i n g  t h e  r i v e r ,  were in -  
v e s t i g a t e d .  Map XXIII shows where a l l  t h e  b io log i -  
c a l  sampling s i t e s  were l o c a t e d ,  i n c l u d i n g  bo th  
e s t u a r i n e  and f r e shwa te r  i n l and  s i t e s .  A t o t a l  of 
twenty- three  s i t e s  were sampled f o r  anadromous spe- 
c i e s .  
I n v e s t i g a t i o n s  documented t h e  occurrence of 
yel low perch  spawning i n  seven of t h e  f i f t e e n  
s t reams  sampled (46.6%).  Yap XXIV shows t h e  loca-  
t i o n s  of t h e s e  documentations. Yellow pe rch  were 
found t o  migra te  up t h e  Susquehanna River  t o  t h e  
Conowingo Dam. They were a l s a  documented i n  Octo- 
r a r o  Creek a t  6.4 rnlies uystraam from i t s  mouth, a t  
Newbridge Road, abcvL7e two 5ams. 
Alewife 3 -  b l  .:ba?k h e r r i n g  were documented i n  
e l even  s t r eams ,  r e p r e s e n t i n g  73.3% of t h e  s t reams 
sampled. Map XXV shows t h e  l o c a t i o n s  of  t h e  two 
h e r r i n g  s p e c i e s  documentations.  Blueback h e r r i n g  
were p o s i t i v e l y  i d e n t i f i e d  i n  on ly  two s t reams  
(Rock Run and Ceer C r z e k ) .  Alewife h e r r i n g  were 
p o s i t i v e l y  i d e n t i f i e d  i n  f i v e  s t reams  (Susquehanna 
R ive r ,  Her r ing  Run, Deer Creek, Octoraro  Creek and 
Basin  ~ u n ) .  Within t h e  r i v e r  a r e a ,  h e r r i n g  ranged 
from the mollth of t h e  Stnsquehanna River  upstream t e n  



m i l e s  t o  t h e  Conowingo Dam. Her r ing  migra t ions  
w e r e  documented i n  Octoraro  Creek upstream f o r  
6.4 mi l e s  t o  t h e  sample s t a t i o n  a t  Newbridge 
Road. I n  Deer Creek, h e r r i n g  spawned upstream 
f o r  4.3 mi l e s  t o  an impassable  dam and fishway 
nea r  Darl ington.  
American shad were documented only i n  t h e  
Susquehanna River.  They ranged from t h e  r i v e r  
mouth upstream t o  t h e  Conowingo Dam ( ~ a p  XXVI). 
Hickory shad were documented a t  t h e  Cono- 
wingo Dam and i n  Deer Creek upstream 4.3 miles 
t o  t h e  p rev ious ly  mentioned dam ( ~ a p  XXVII) . 
Spawning probably occur red  i n  lower Octoraro 
Creek,  based on s p o r t  c a t c h  in format ion .  
Shad spawning s t ream dofymentations confirm 
f i n d i n g s  from P r o j e c t  AFSC-1- i n  t h a t  American shad 
u t i l i z e  on ly  t h e  Susquehanna River  f o r  spawning 
whereas h i cko ry  shad spawn i n  t h e  r i v e r  and addi-  
t i o n a l l y  i n  Deer and Octoraro  c r eeks .  
White perch spawning was recorded i n  f i v e  
s t r eams  (33.3%).  Map X X V I I I  shows t h e  d i s t r i b u -  
t i o n  of  whi te  perch documentations.  They were 
found a t  eve ry  s i t e  on t h e  Susquehanna River ,  
however, t hey  were n o t  documented a s  f a r  upstream 
i n  t r i b u t a r i e s  a s  t h e  h e r r i n g  o r  yel low 'perch. 
The f a r t h e s t  up a t r i b u t a r y  t h a t  wh i t e  perch  were 
documented was a t  t h e  mouth of Basin  Run, which is 
o n l y  one m i l e  up Octoraro  Creek from i t s  junc t ion  
w i t h  t h e  Susquehanna River .  
S t r i p e d  bas s  were documented i n  t h e  Susque- 
hanna River  upstream t o  6.3 m i l e s  which i s  of f  t h e  
mouth of Deer Creek. Map XXIX shows each s t r i p e d  
b a s s  documentation i n  t h e  r i v e r .  The s p e c i e s  may 
have ranged t o  Conowingo Dam where plankton samp- 
l i n g  was n o t  conducted. 
Table  I V  l is ts  a l l  t h e  s t r eams  i n  t h e  Lower 
Susquehanna River  Area t h a t  w e r e  i n v e s t i g a t e d .  It 
shows which anadromous f i s h  s p e c i e s  were p r e s e n t  
i n  each of t h e s e  s t reams .  Her r ing  were t h e  most 
f r e q u e n t l y  occu r r ing  anadromous s p e c i e s  found. 
Every s t ream l i s t e d  a s  an anadromous spawning 
s t r eam had h e r r i n g  p r e s e n t .  Eleven (73.3%) of 
f i f t e e n  sampled s t reams  had spawning of one o r  
more anadromous s p e c i e s .  
1/ Eco loq ica l  Study of t h e  Susquehanna R i v e r , =  
- --
T r i b u t a r i e s  below Conowinqo Dam 
- -




TABLE I V .  
ANADROMOUS FISH SPAWNING STREAMS I N  THE 
LOWER SUSQUEHANNA RIVER AREA 
I/ / Streams I n v e s t i q a t e d  - 
3/ Anadromous Spec i e s  Recorded - 
Sub-sub b a s i n  name 4/ 
I Stream name 
Susquehanna River  
Deer Creek 
Oc to ra ro  Creek 
Bas in  Run 
I Love Run S tone  Run Unnamed (1 ,042 ,500E-675 ,900~)  
Havre d e  Grace Area 
I H e r r i n g  Run Rock Run ( ~ a r f o r d  County) 
Unnamed (1,054,500E-628,900N) 
I Bainb r idge  Area Happy Va l l ey  Branch Rock Run ( C e c i l  County) 
Unnamed (1 ,059 ,200E-635 ,200~)  
Unnamed (1,039,200E-660,100N) 
Unnamed ( 1 , 0 5 8 , 5 0 0 ~ - 6 4 1 , 5 0 0 ~ )  
T o t a l  Spawning Streams by 7 5 2 1 1 1  2 1 5 1  0 
S p e c i e s  : ( T o t a l  Sampled Streams: 1 5  
T o t a l  Spawning Streams ( a l l  11 
- 
s p e c i e s  : 
1/ Streams a r ranged  acco rd ing  t o  sub-sub bas in s .  
- 1 - 2/ Maryland c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  sample s i t e s  of unnamed s t r eams  . 
3/ S p e c i e s  r e c o r d i n g s  based on egg, l a r v a e  o r  a d u l t  f i s h  l i f e  
-
s t a g e s  c o l l e c t e d .  ( - 4/ Hickory Shad p robab ly  spawned i n  Oc to ra ro  Creek based on s p o r t  
c a t c h  i n fo rma t ion .  
YP - Yellow Perch  ( P e r c a  f l a v e s c e n s )  CL - Clupe idae  ~ a m i l y  ( ~ e r r i n g ,  
AFI - Alewife  (Alosa  pseudoharengus)  Menhaden, o r  shad )  Species 
BH - Blueback Her r ing  (A.  a e s t i v a l i s )  WP - White Perch   oron one american?) 
HE - Her r ing  ( A .  pseudoEarenqus o r  SB - S t r i p e d  Bass  G x a t i l i s )  ' 
A. a e s t i v z l i s )  
- PC - P e r i c h t h y i d a e  Family (M. 
HS - Hickory Shad (A. m e d i o c r i s )  americana o r  M. s a x a t i i i s )  
AS  - American Shad TA. s a p i d i s s i m a )  
- 
3. Bush River Area 
The Bush River  Area l i e s  e n t i r e l y  w i t h i n  Har- 
f o r d  County and i n c l u d e s  an e s t u a r y  f e d  by small 
s t reams  w i t h  a t o t a l  d r a inage  a r e a  of approximate- 
l y  140 square  mi les .  Major wate rs  a r e  t h e  Bush 
R ive r ,  Swan Creek, Winters  Run and Bynum Run. Ma- 
j o r  communities i n c l u d e  Be1 A i r ,  t h e  county s e a t  
of Harford County, Aberdeen and Edgewood. 
The watershed c o n t a i n s  r o l l i n g  h i l l s  changing 
t o  t h e  f l a t t e r  c o a s t a l  p l a i n  topography a long  t h e  
western  Chesapeake Bay shore .  
Bush River  i s  bordered by Aberdeen Proving 
Ground on t h e  e a s t  end and Edgewood Arsena l  on 
t h e  west.  Ent rance  i n t o  t h e  wate rs  sur rounding  
t h e s e  Federa l  i n s t a l l a t i o n s  i s  restricted a t  times 
because of v a r i o u s  exp los ive  t e s t i n g  programs ca r -  . 
r i e d  o u t  a t  t h e  two m i l i t a r y  p o s t s .  
There were a t o t a l  of twenty-one s t reams  in -  
v e s t i g a t e d  w i t h i n  t h e  Bush River Area, i n c l u d i n g  
t h e  r i v e r  proper .  Map XXX shows t h e  d i s t r i b u t i o n  
of t h e s e  sites. There w e r e  a  t o t a l  of t h i r t y - o n e  
b i o l o g i c a l  s i t e s  sampled. 
Spawning a c t i v i t i e s  of  yel low perch  were docu- 
mented i n  a t o t a l  of e l even  s t reams ,  r e p r e s e n t i n g  
52.4% of t h e  s t reams  i n v e s t i g a t e d .  Map MXI shows 
t h e  sites where yel low pe rch  occurred.  T h i s  speckes  
was found t o  mig ra t e  up t h e  Bush River  t o  i ts  head- 
wate rs  and then  i n t o  s e v e r a l  f r e s h  water  t r i b u t a r i e s .  
The f a r t h e s t  upstream yel low perch  mig ra t ion  w a s  docu- 
mented a t  2.5 m i l e s  upstream i n  Winters Run a t  an 
impassable  dam. The r e c o r d i n g  was a t o t a l  d i s t a n c e  
of  approximately  12.3 m i l e s  from t h e  mouth of t h e  
Bush River.  I t  is i n t e r e s t i n g  t o  no te  t h a t  no ye l -  
low perch  were found i n  t h e  Swan Creek d ra inage .  
Alewife o r  blueback h e r r i n g  were documented 
i n  f i f t e e n  (71.4%) of t h e  s t reams  i n v e s t i g a t e d .  
Map X X X I I  shows t h e  sites where t hey  were docu- 
mented. A s  wi th  ye l low perch ,  t h e  f a r t h e s t  upstream 
h e r r i n g  mig ra t ion  occur red  i n  Winters  Run. Both 
h e r r i n g  s p e c i e s  migra ted  approximately 12.3 miles 
upstream from t h e  mouth of Bush River  t o  t h e  dam 
on Winters Run. The upstream mig ra t ion  i n  Grays 
Run may a l s o  have been l im i t ed  by t h e  p re sence  of 
a dam l o c a t e d  0.8 m i l e s  upstream from t h e  s t r e a m  
mouth. Blueback h e r r i n g  were p o s i t i v e l y  documented 
i n  on ly  one s t ream,  Winters  Run. Alewife h e r r i n g  
were p o s i t i v e l y  documented i n  n i n e  s t reams  (Tab le  V). 
N o  ~ m e r i c a n  shad o r  h i cko ry  shad w e r e  docu- 
mented i n  t h i s  sub-basin.  
S t r i p e d  b a s s  were found on one occas ion  i n  Bush 
Creek i n  a t r a p  n e t  sample. Th i s  documentation was 
n o t  g iven  map o r  t a b l e  coverage s i n c e  it w a s  an  i so -  
l a t e d  i n s t a n c e  of a specimen i n  non-spawning condi-  
tion. 



White pe rch  were documented i n  f i f t e e n  streams 
(71.4%) as shown on Map XXXIII. White perch were 
found a s  far upstream a s  t h e  dam on Winters  Run, 
t h e  dam on Grays Run, and 0.7 m i l e s  upstream i n t o  
Bynum Run. White perch  were t h e  on ly  anadromous 
s p e c i e s  t o  be documented i n  Gasheys Creek and Bynum 
Run. 
Table  V l i s t s  t h e  twenty-one s t reams  i n  t h e  
Bush River  Area t h a t  were i n v e s t i g a t e d .  Th i s  table 
f u r t h e r  shows where anadromous s p e c i e s  were docu- 
mented and t h e  s p e c i e s  found i n  each of t h e  seven- 
t e e n  spawning s t reams .  White pe rch  and h e r r i n g ,  
bo th  recorded  i n  f i f t e e n  wate rcourses ,  were t h e  most 
f r e q u e n t l y  documented s p e c i e s  i n  s t reams  of the  sub- 
b a s i n  d ra inage  system. 

TABLE V.  
ANADROMOUS FISH SPAWNING STREAMS I N  THE 
BbSH R I V E R  AREA 
1/ 2/ Streams I n v e s t i q a t e d  - Anadromous Spec i e s  Recorded - 3/ 
Sub-sub b a s i n  name 
Stream name 
Swan Creek 
Gasheys Creek 
Bush R ive r  
Bush Creek 
Church Creek 
Cranber ry  Run 
Grays Run 
Ha H a  Branch 
James Run 
O t t e r  Po,int  Creek 
Sod Run 
Unnamed (1,017,500E-588,200N 
Unnamed (1,016,900E-597,700N 
Bynum Run 
Winte r s  Run 
Aberdeen P rov ing  Ground Area 
Back Creek 
Br idge  Creek 
Delph Creek 
Mosquito Creek 
Romney Creek 
Woodcrest Creek 
T o t a l  Spawning Streams by 11 9 111 0 0 3 1 5  0 1 
S p e c i e s  : 
T o t a l  Sampled Streams:  21 
T o t a l  Spawning S t r e a m  ( a l l  
I 
1 7  
s p e c i e s  : 
1/ Streams a r r anged  accord ing  t o  sub-sub b a s i n s .  / z/ Maryland c o o r d i n a t e s  g iven  t o  i d e n t i f y  sample s i t e s  of  unnamed 
s t r eams  . 
3 /  Spec i e s  r e c o r d i n g s  based on egg,  l a r v a e  o r  a d u l t  f i s h  l i f e  
- 
s t a g e s  c o l l e c t e d .  
Yellow Pe rch  ( P e r c a  f l a v e s c e n s )  
Alewife  ( ~ l o s a  pseudoharenqus) 
Blueback H e r r i n g  ( A .  a e s t i v a l i s )  
He r r i ng  ( A .  pseudoharenqus o r  
A. a e s t i v a l i s )  
- 
Hickory Shad ( A .  rnediocris!  
American Shad T A ,  - s a p l d i s s l m a )  
l l  
,~, \ , .osa 
Clupe idae  ~ a m i . 1 ~  ( e r r i n g ,  
Menhaden, o r  s h a d )  S p e c i e s  
White Perch   oron one american 
S t r i p e d  Bass ( M . x a t i l i s )  
P e r i c h t h y i d a e  Family  ( M .  
4. Gunpowder River Area 
The Gunpowder River  Area inc ludes  t h e  no r the rn  
p o r t i o n  of Balt imore County, t h e  southwestern  por-  
t i o n  of Harford County and a  smal l  p a r t  of t h e  nor th-  
wes te rn  s e c t i o n  of C a r r o l l  County. 
The major waterways c o n s i s t  of Pre t tyboy  and 
Loch Raven r e s e r v o i r s ,  Gunpowder and Middle r i v e r s ,  
and o t h e r  water  bodies  such a s  Gunpowder F a l l s  and 
L i t t l e  Gunpowder F a l l s .  
The nor thwest  s e c t i o n  c o n t a i n s  r o l l i n g  h i l l s  
w i t h  some s h a r p  i n c l i n e s  which i s  c h a r a c t e r i s t i c  of 
t h e  e a s t e r n  p o r t i o n  of t h e  Piedmont Province.  The 
Piedmont c h a r a c t e r i s t i c  changes towards t h e  
s o u t h e a s t  where t h e r e  a r e  c o a s t a l  p l a i n s  border ing  
t h e  western  Chesapeake Bay. 
Within t h e  Gunpowder River  Area a  t o t a l  of 
twenty- three  s t r eams ,  i n c l u d i n g  t h e  Gunpowder River ,  
were i n v e s t i g a t e d .  Map XXXIV shows where each  of 
t h e  t h i r t y - f i v e  b i o l o g i c a l  sampling s i t e s  were l o -  
c a t e d .  Of t h e  twenty- three  s t reams  i n v e s t i g a t e d ,  
anadromous f i s h  were documented i n  seventeen of 
them (73 .9%) .  
Yellow perch were documented i n  e leven  (47.8%) 
of  t h e  s t reams  i n v e s t i g a t e d  (Map XXXV). They were 
found from near  t h e  mouth of t h e  Gunpowder River  
( i n  S a l t p e t e r  Creek ) ,  upstream i n  Gunpowder F a l l s  
f o r  a  d i s t a n c e  of 0.3 m i l e s .  Th i s  r e p r e s e n t s  a  t o -  
t a l  mig ra t ion  d i s t a n c e  of 11.8 and 12.2 miles respec-  
t i v e l y  from t h e  mouth of  t h e  Gunpowder River .  The 
f i r s t  b a r r i e r  l o c a t e d  upstream on Gunpowder F a l l s  i s  
a  p a r t i a l l y  washed-out dam, p a s s a b l e  f o r  anadromous 
f i s h .  Yellow perch  were a l s o  found a t  t h e  mouth of 
Seneca Creek and i n  Middle R ive r ,  from t h e  mouth up- 
s t r eam f o r  a  d i s t a n c e  of 4.8 mi l e s .  
Her r ing  were documented i n  a  t o t a l  of seven 
(30.4%) of t h e  s t reams  i n v e s t i g a t e d  ( ~ a p  XXXVI). 
They had t h e  f a r t h e s t  upstream migra t ion  of any 
anadromous f i s h  found i n  t h e  a r ea .  They were found 
t o  have migrated up t h e  Gunpowder River ,  i n t o  Gun- 
powder F a l l s ,  and then  upstream i n t o  Broad Run f o r  
a  d i s t a n c e  of 1.1 m i l e s  t o  an impassable  dam. The 
t o t a l  mig ra t ion  d i s t a n c e  was 15 m i l e s  from t h e  mouth 
o f  t h e  Gunpowder River .  He r r ing  were a l s o  found up- 
s t ream i n  Whitemarsh Run f o r  a  d i s t a n c e  of 1.7 m i l e s  
t o  an impassable  dam. Her r ing  were documented i n  
o n l y  one s t ream i n  t h e  Middle River  d ra inage ,  Frog 
Mortar  Creek. Blueback h e r r i n g  were p o s i t i v e l y  iden-  
t i f i e d  i n  Gunpowder F a l l s  and Whitemarsh Run. Ale- 
w i f e  h e r r i n g  were a l s o  p o s i t i v e l y  i d e n t i f i e d  i n  t h e s e  
same two s t reams .  
White pe rch  documentation i s  shown on Map X X X V I I .  
T h i s  s p e c i e s  was found i n  a  t o t a l  of f o u r t e e n  (60.9%) 
of t h e  s t reams i n v e s t i g a t e d .  White perch  w a s  t h e  
o n l y  anadromous s p e c i e s  found t o  p e n e t r a t e  upstream 
i n t o  L i t t l e  Gunpowder F a l l s ,  a  t r i b u t a r y  t o  Gunpowder 



vih i 
Falls, where t h e y  w e r e  documented 2.2 m i l e s  up- 
s t r e ~ m .  White p e r c h  w e r e  a l s o  t h e  o n l y  anadro-  
mous s p e c i e s  documented i n  Windlass  Run ( t r i b u t a r y  
t o  B i r d  ~ i v e r ) ,  S t a n s b u r y  Creek,  and Galloway 
Creek ( t r i b u t a r i e s  t o  Middle ~ i v e r ) .  
No s i g n i f i c a n t  spawning a c t i v i t i e s  of s t r i p e d  
b a s s ,  h i c k o r y  shad ,  o r  American s h a d  w e r e  docu- 
mented i n  t h e  Gunpowder River  Area. American shad 
eggs were i d e n t i f i e d  i n  a  s i n g l e  sample from B i r d  
R i v e r  i n  1 9 7 2  and i n  a s i n g l e  sample from S a l t p e t e r  
Creek i n  1973. Hickory  shad eggs  were i d e n t i f i e d  
i n  a  s i n g l e  sample from Dundee Creek i n  1973 .  
Hickory  shad and American shad r e c o r d i n g s  a r e  n o t  
c o n s i d e r e d  s i g n i f i c a n t  enough t o  w a r r a n t  mapping 
o r  t a S u l a r  summary, s i n c e  spawning d o e s  n o t  occur  
t o  any g r e a t  e x t e n t .  
TaSle V I  l i s ts  t h e  twen ty - th ree  s t r e a m s  i n v e s -  
t i g a t e d  w i t h i n  t h e  Gunpowder R i v e r  Area and i n d i -  
cates t h e  s e v e n t e e n  w a t e r c o u r s e s  t h a t  s u p p o r t  f i s h  
m i g r a t i o n s .  
TABLE V I .  
APJADROMOUS FISH SPAWNING STREAMS I N  THE 
GUKPOWDER RIVER AREA 
1,' / S t r e a m s  I n v e s t i q a t e d  - Xnadromous S p e c i e s  Recorded  - 3/ 
Sub-sub b a s i n  name 
S t r e a m  name 
Gunpowder R i v e r  
C u n n i n g h i l l  Cove 
Dundee Creek  
S a l t p e t e r  Creek  
Unnamed (986 ,300E-559,  
Gunpowder F a l l s  
Broad Run 
J e n i f e r  Run 
Long Green  Creek  
Sweathouse  B r a n c h  
L i t t l e  Gunpowder F a l l s  
B i r d  R i v e r  
Honeygo Run 
Unnamed (359 ,800E-560,  
Whi t e m a r s h  Run 
W i n d l a s s  Run 
Midd le  R i v e r  
Dark Head Creek  
F r o g  M o r t a r  C r e e k  
Gal loway Creek  
Hopkins  C r e e k  
S  t a n s b u r y  C r e e k  
S e n e c a  Creek  
T o t a l  Spawning S t r e a m s  by 
S p e c i e s :  
~ o t a l  Sampled S t -  eams: 2 3  
T o t a l  Spawning s t r e a m s (  a l l  17 
species : 
1/ S t r e a m s  a r r a n g e d  a c c o r d i n g  t o  sub - sub  b a s i n s .  
- 
2 /  Maryland  c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  s ample  s i tes  o f  unnamed 
- 
s t r e a m s .  
3/ S p e c i e s  r e c o r d i n g s  based  on egg, l a r v a e  o r  a d u l t  f i s h  l i f e  
- 
s t a g e s  c o l l e c t e d .  
4/ S i n g l e  egg s a m p l e s  c o l l e c t e d  i n  B i r d  R i v e r  and  S a l t p e t e r  Creek .  
- 
5/ S i n g l e  e g g  s a m p l e  c o l l e c t e d  i n  Dundee Creek .  
- 
YP - Yel low P e r c h  ( P e r c a  f l a v e s c e n s )  ' CL - C l u p e i d a e  F a m i l y  ( H e r r i n g ,  
AY - A l e w i f e  ( A l o s a  p s e u d o h a r e n g u s )  Menhaden, o r  s h a d )  S p e c i e s  
BH - Blueback  -no (A. i e s t i v a l i s )  WP - White  P e r c h  (Morone a m e r i c a n a :  
HE - H e r r i n g  (A. s e u d o h a r e n q u s  2r +-- SB - S t r i p e d  bass  (M. s a x a t i l i s )  A .  a e s t i v a l i s  
- PC - P e r i c h t h y i d a e  F a m ~ l y  ( M .  
HS - tli.ck:>r'y' Sha.7 I,? - 111: :i?cris 1 
7--. 
a iner icana  o r  2. s a x a t i i i s )  ?is - Arnpr-car-1 Z ? > a f I  T-; , - ~ 5 ~ ~ l ~ 2 1 ~ , ~ i ~ a )  
- - -- - 
5,  Patapsco River A r e +  
The Patapsco Ricer  A r s s  ~ n c l u d e s  t-fir southern 
p o r t i o n s  of B a l t i ~ ~ c r e  Zocnty, the sou".~zstern 
por t ion  of Car ro l l  Cauxty, and the northern por t ion  
of both Howard and Anne Arundel count ies ,  Of major 
importance within the  watershed i s  Baltimore C i t y  
and i t s  suburSan a reas  wnicn e x e r t  inf luences  on 
water q u a l l t y  common t o  a l l  h ighly  urbanized areas .  
The p r i n c i p a l  streams o r  r i v e r s  a r e  Back River 
and t h e  Patapscz R ~ T - E ~ ,  i n c l ~ d i n g  i3altimore Harbor. 
The aarbor  1s a grL:que body of water i n  t h a t  it has 
Seen modifled by mac t o  support  a  v a r i e t y  of indus- 
t r i a l  and s h i p ~ i n ~  enze rp r i ses ,  and consequently 
p r e s e n t s  a  s p e c i a l  problem i n  water q u a l i t y  enforce- 
ment i n  t h a t  i t  rece ives  much of the  t o t a l  accumu- 
l a t e d  wastes from t h e  Ealtimore Metropolitan arsa .  
The watershed, phys ica l ly ,  i s  t y p i f i e d  by r o l l -  
i n g  h i l l s  over much of i t s  a r e a ; c h a r a c t e r i s t i c  of 
t h e  Eas tern  Dlvision of t h e  Piedmont Province. To 
t h e  sou theas t ,  t h i s  watershed l i e s  i n  the  c o a s t a l  
p l a i n  borderinq the western s i d e  of Chesapeake Ray. 
Wlthin the  Patapsco River Area, a  t o t a l  of 
t h i r t y - f i v e  streams, inc luding  t h e  r i v e r ,  were i n -  
v e s t i g a t e d .  Pap X Y 2 1 7 I I I  shows where each of the 
b i o l o ~ ~ c a l  sampl ing  s i t e s  were located.  There were 
a  t o t a l  of f i f t y - f o u r  s i t e s  sampled. Of these  f i f t y -  
four  s i t e s ,  twenty-eight were in land s i t e s .  
Invescigarions documented the  occurrence of 
yellow perch spawning i n  t h i r t e e n  streams. This 
r e p r e s e n t s  37.1% of t h e  t o t a l  streams sampled. Map 
XXXIX shows the  d i s t r i b u t i o n  of yellow perch docu- 
mznttiticns. N o  yellow perch were documented wi th in  
t h e  Back River drainage. 
Within the  Patapsco River drainage,  Yellow 
perch spawning a c t i v i t y  was found from j u s t  out- 
s i d e  t h e  mouth of t h e  Patapsco River ,  i n  Bodkin 
Creek, upstream t o  a s i t e  loca ted  j u s t  below the  
second dam. The f i r s t  dam was p a r t i a l l y  washed 
out  during f ioodi n~ assoc:ate? wi tk, Hurricane Agnes. 
The second dam 1s l oca ted  21.1 miles  upstream from 
t h e  mouth of t h e  Fatz.psco River a t  1.8 miles  above 
t h e  f i r s t  dam. Yellmy pe rch  migratto-? represents 
t h e  f a r t h e s t  upstream migrat ion i n  the  Patapsco River 
of any anadromous f i s h  s p e c i e s  documented. 
Herring (Slueback o r  a lewife)  were documented 
i n  e ighteen  s t r eaxc  !:-"zp XL:. One cz both spec ies  
were represente2  iri 51.47; of t h e  streams inves t iga ted ,  
Alewife h e r r i n c  were p o s i t i v e l y  ide r - t i f i ed  i n  s i x  
d i f f e r e n t  streams saxpled (Patapsco R i v e r ,  Deep 
Creek, Rockburn EraK:h, Stonl- Run, Marley Creek and 
Sawmill Creek!. 
Within the  P a t s p s c n  River drainage,  h e r r i n g  
were documented from near t h e  mouth of t h e  r i v e r ,  
i n  Rock Creek and  Jones Creek, upstream t o  t h e  f i r s t  
dam loca ted  a t  river m i L e  19.3. T h i s  dam was pass- 
able t o  anadromous f i r h  a t  t h e  time of sampling. 



Herr ing  were t h e  on ly  anadromous f i s h  s p e c i e s  
found i n  Rockburn Branch, Northwest Branch and 
C u r t i s  Creek. 
W h i t e  perch  were documented i n  twenty-f ive  
s t reams.  This  r e p r e s e n t s  71.4% of t h e  s t r eams  
i n v e s t i g a t e d .  Map XLI shows t h e i r  d i s t r i b u t i o n .  
They were t h e  dominate s p e c i e s  documented i n  t h e  
Back River d ra inage .  They were found i n  s i x  d i f -  
f e r e n t  s t reams  i n  this dra inage  (Back R i v e r ,  Muddy 
Gut, Deep Creek,  Nor theas t  Creek, Her r ing  Run, and 
Redhouse Creek ) .  
Within t h e  Patapsco River  d ra inage ,  t h e y  ranged 
from near  t h e  r i v e r  mouth, i n  Rock Creek and Jones  
Creek,  upstream f o r  a d i s t a n c e  of 19.3 m i l e s  t o  
t h e  f i r s t  dam, 
White perch  were t h e  on ly  anadromous s p e c i e s  
documented i n  Back R ive r ,  Herr ing Run, I Jo r theas t  
Creek, Redhouse Creek, Colgate  Creek, Tanyard Cove, 
and Back Creek. 
There was one i s o l a t e d  i n s t a n c e  of a s t r i p e d  
b a s s  documentation i n  Marley Creek. The American 
shad was documented i n  one i n s t a n c e  i n  Cabin Branch. 
The h ickory  shad was documented once i n  Bear Creek. 
These i n s t a n c e s  a r e  n o t  cons idered  s i g n i f i c a n t  enough 
t o  war ran t  mapping o r  t a b u l a r  coverage. I t  i s  gene- 
r a l  knowledge t h a t  spawning of t h e s e  s p e c i e s  does 
not occur t o  any g r e a t  e x t e n t  i n  t h e s e  a r e a s . '  
Table  V I I  l i s t s  a l l  t h e  s t reams  w i t h i n  t h e  
Patapsco River  Area t h a t  were i n v e s t i g a t e d .  Anad- 
rornous f i s h  o c c u r r i n g  i n  each of t h e s e  s t r eams  a r e  
shown. Thir ty-one of t h i r t y - f i v e  sampled s t r e a m  
had spawning of one o r  more anadromous s p e c i e s .  
White perch were t h e  predominate s p e c i e s  documented 
i n  s t reams  of t h e  sub-basin  a rea .  

TABLE V I I .  
ANADROMOUS FISH SPAWNING STREAMS I N  THE 
PATAPSCO RIVER AREA 
1/ 2/ Streams I n v e s t i q a t e d  - 3/ Anadromous Spec i e s  Recorded - 
Rock Creek 
Sub-sub b a s i n  name 
1/ Streams a r r anged  accord ing  t o  sub-sub b a s i n s .  
- 
2 /  Maryland c o o r d i n a t e s  g iven  t o  i d e n t i f y  sample si tes of unnamed 
- 
s t reams .  
3/  Spec i e s  r e c o r d i n g s  based on egg, l a r v a e  o r  a d u l t  f i s h  l i f e  
- 
s t a g e s  c o l l e c t e d ,  
4/ One l a r v a e  c o l l e c t e d  i n  Cabin Branch. 
- 
5/ Two l a r v a e  c o l l e c t e d  i n  B e a r  Creek. 
- 
6 /  One a d u l t  f i s h  i n  non-spawning c o n d i t i o n  c o l l e c t e d  (Marley Creek ) .  
- 
- 
YP -Yellow Perch  ( P e r c a  -f l a v e s c e n s )  CL - Clupeidae  Family ( ~ e r r i n g ,  
AH - A l e w i f e  (Alosa  pseudoharenqus)  Menhaden, o r  s h a d )  Spec i e s  
BH - Blueback H e r r i n g  (&. a e s t i v a l i s )  WP - White Perch (Morone americana)  
HE - Her r ing  (A. pseudoharenqus  o r  SB - S t r i p e d  Bass ( M .  s a x a t i l i s )  
A. a e s t i v a l i s )  
- PC - P e r i c h t h y i d a e  Family ( M .  
HS - Hickory Shad ( A .  m e d i o c r i s )  americana o r  M. s a x a t i i i s )  
- AS - American Shad TA. s a p i d i s s i m a )  
- 
Stream name 
- 
Back River  
Deep Creek 
Her r ing  Run 
Muddy Gut 
N o r t h e a s t  C r e e k  
Redhouse Creek 
Pa tapsco  R ive r  
Deep Creek 
H e r b e r t  Run 
Rockburn Branch 
Stony Run 
I n n e r  Ba l t imore  Harbor 
Middle Branch 
Northwest  Branch 
N. Drainage t o  I n n e r  B a l t i -  
more Harbor 
Co lga t e  Creek 
G-qnn F a l l s  
Outer  Ba l t imore  Harbor 
Bear Creek 
Bul lneck Creek 
Jones  Creek 
Lynch Creek 
Nabbs Creek 
YP 
x 
x 
x 
$ 
x 
A H ,  
x 
x 
X 
x 
TABLE V I I .  ( c o n t i n u e d )  
1/ L/ S t r e a m s  I n v e s t i q a t e d  - 
Sub-sub b a s i n  name 
S t r e a m  name 
S l o o p  Cove 
S t o n y  Creek  
Unnamed ( 9 5 8 , 3 0 0 E - 5 0 5 , 4 0 0 ~ )  
Unnamed ( 9 4 3 , 0 0 0 ~ - 4 8 0 , 0 0 0 N )  
S. D r a i n a g e  t o  I n n e r  B a l t i -  
more Harbor  
Cab in  Branch  
C u r t i s  Creek  
F u r n a c e  Creek  
Mar ley  Creek  
Sawmil l  Creek  
Tanyard  Cove 
Bodkin C r e e k  
Back Creek  
Main Creek  
Wharf Creek  
T o t a l  Spawning S t r e a m s  by 
S p e c i e s :  
3/ Anadromous S p e c i e s  Recorded  -
HE, 
X 
X 
X 
X 
X 
T o t a l  Sampled S t r e a m s :  35 T o t a l  Spawning S t r e a m s  ( a l l  31 
s p e c i e s  : 
6.  West C h e s a ~ e a k e  Bav A r e a  
The West Chesapeake Bay Area i nc ludes  s t r eams  
and bod i e s  of water  i n  e a s t e r n  p o r t i o n s  of Anne 
Arundel  and C a l v e r t  c o u n t i e s .  To t h e  w e s t  l i e s  
t h e  Pa tuxen t  River  watershed.  The west  Chesapeake 
Bay d r a i n a g e  i n c l u d e s  t h e  Magothy River  d r a inage  
i n  Anne Arundel County and ex t ends  sou th  t o  Cove 
P o i n t ,  C a l v e r t  Caunty. The l a r g e s t  r i v e r s  i n  t h i s  
d r a i n a g e  a r e  t h e  Magothy, Severn  and South. The 
e n t i r e  watershed l i e s  w i t h i n  t h e  c o a s t a l  p l a i n .  
- 
Within  t h e  West Chesapeake Bay Area, t h e  o n l y  
r i v e r  i n v e s t i g a t e d  d u r i n g  t h i s  s t u d y  was t h e  Magothy. 
Within  t h e  Magothy River  d r a i n a g e  a t o t a l  of s i x -  
t e e n  s t r eams ,  i n c l u d i n g  t h e  r i v e r  i t s e l f ,  were i n -  
v e s t i g a t e d .  Map XLII shows t h e  l o c a t i o n  of each of 
t h e s e  streams and t h e  b i o l o g i c a l  s i t e s  sampled, 
There  were a t o t a l  of twenty-two s i t e s  sampled. O f  
t h e s e  twenty-two s i t e s ,  a l l  b u t  f o u r  were e s t u a r i n e  
s i tes .  
Yellow pe rch  were documented i n  a t o t a l  of t h i r -  
t e e n  s t reams .  Th is  r e p r e s e n t s  81.3% of t h e  s t r eams  
i n v e s t i g a t e d .  The on ly  s t r eams  sampled where yel low 
pe rch  d i d  n o t  occur  were Blackhole  Creek, Grays Creek 
and Redhouse Cove. Map X L I I I  shows t h e  d i s t r i b u t i o n  
of t h i s  s p e c i e s .  Yellow p e r c h  were documented w i t h -  
i n  t h e  Magothy River  from n e a r  t h e  mouth, i n  . L i t t l e  
Magothy R i v e r ,  upstream t o  r i v e r  m i l e  8.4 a t  Cathe- 
r i n e  Avenue. T h e i r  r ange  ex tended  t o  Lake Waterford  
Dam, a t  r i v e r  m i l e  9.1. 
He r r i ng  ( a l e w i f e  o r  b lueback )  were documented 
i n  f o u r t e e n  (87 .5%)  of t h e  s t r e a m s  sampled. Map X L I V  
shows t h e i r  d i s t r i b u t i o n .  Blueback h e r r i n g  were n o t  
p o s i t i v e l y  i d e n t i f i e d  i n  any of t h e  streams sampled. 
Alewife  h e r r i n g  were p o s i t i v e l y  i d e n t i f i e d  i n  o n l y  
one i n s t a n c e  ( t h e  Magothy R i v e r ) .  The range  of 
h e r r i n g  i n  t h e  Magothy R ive r  was t h e  same a s  yel low 
pe rch .  They were found from nea r  t h e  r i v e r  mouth, 
ups t ream f o r  8.4 miles and proSably  ranged t o  Lake 
Waterford  Dam, where sampl ing was n o t  conducted. 
White pe r ch  w e r e  documented i n  eve ry  s t ream 
sampled. Map XLV shows t h e i r  d i s t r i b u t i o n .  They 
ranged from t h e  r i v e r  mouth upst ream f o r  8.4 miles, 
a s  d i d  h e r r i n g  and yel low pe rch .  Grays Creek was the 
o n l y  s t r eam where whi te  p e r c h  were t h e  on ly  a radro-  
maus s p e c i e s  documented. 
There  was one i s o l a t e d  i n s t a n c e  of an  Ameri- 
c a n  shad  documentat ion i n  t h e  Magothy River .  T h i s  
documentat ion was n o t  g i v e n  tab le  cr map coverage 
s i n c e  i t  occu r r ed  on ly  once and i t  i s  g e n e r a l  knowl- 
edge t h a t  no s i g n i f i c a n t  shad  spawning occurs  i n  
t h i s  a r e a .  
Yellow p e r c h ,  wh i t e  pe r ch  and h e r r i n g  were 
documented i n  t h i s  d r a i n a g e  w i t h  about  equa l  f r e -  
quency,  however, whi te  pe r ch  w e r e  t h e  most predo- 
mina te  s p e c i e s .  


MAP XLIV 
MAP XLV 
Table VIII lists all the streams sampled 
within the West Chesapeake Bay Area and anadro- 
mous f i s h  spec ie s  that were documented. 
TABLE V I  11. 
ANADROMOUS FISH SPAWNING STREAMS IN THE 
WEST CHESAPEAKE BAY AREA 
z/ Streams I n v e s t i q a t e d  - Anadromous Spec i e s  Recorded - 3/ 
Sub-sub b a s i n  name 
Stream name 
Magothy River  
Blackhole Creek 
Broad Creek 
Cockey Creek 
C o r n f i e l d  Creek 
C a t t a i l  Creek 
Cypress Creek 
Deep Creek 
Div id ing  Creek 
Forked Creek 
Grays Creek 
M i l l  Creek 
Old Man Creek 
Redhouse Cove 
Unnained ( 9 3 3 , 2 0 0 ~ - 4 5 2 , 6 0 0 ~ )  
Broadneck Area 
L i t t l e  Magothy R i v e r  
T o t a l  Spawning Streams by 
Spec ies :  
~ o t a i  Sampled Streams:  16 
T o t a l  Spawning S t reams  ( a l l  16  
s p e c i e s  : 
1/ Streams a r r anged  acco rd ing  t o  sub-sub b a s i n s .  ) - I/ Maryland c o o r d i n a t e s  g iven  t o  i d e n t i f y  sample s i t e s  of  unnamed 
s t reams .  
3/ Spec i e s  r e c o r d i n g s  based on egg,  l a r v a e  o r  a d u l t  f i s h  l i f e  
- 
s t a g e s  c o l l e c t e d .  I 
- I /  S i n g l e  l a r v a e  c o l l e c t e d  i n  t h e  Magothy R ive r .  
Yellow Perch ( P e r c a  f l a v e s c e n s )  
Alewife (Alosa  pseudoharengus)  
Blueback H e r r i n g  (A .  a e s t i v a l i s )  
Her r ing  ( A .  p s e u d o ~ a r e n g u s  o r  
A. a e s t i v a l i s )  
- 
Hickory Shad ( A .  m e d i o c r i s )  
American Shad TA. - s a p i d i s s i m a )  
Clupe idae  Family (He r r i ng ,  
Menhaden, o r  shad )  S p e c i e s  
White Perch   oron one americana)  
S t r i p e d  Bass ( M . T x a t i l i s )  
P e r i c h t h y i d a e  Family ( M .  
amer icana o r  M.  s a x a t i i i s )  
- 
7 .  - Che*eake Bay Proper 
The upper Chesapeake B;,y a r e a  i nc ludes  all of 
t h e  C,?~.sapeake Bay proper  aLove t h e  n o r t h  s i d e  of 
t h e  o r l g i n a l  Bay Bridge,  The e n t i r e  watershed l i e s  
w i t h i n  t h e  Coas t a l  P l a i n .  
Major r i v e r s  which d i s c h a r g e  i n t o  t h e  upper 
Chesapeake Bay bas in  a r e  t h e  Magothy, Patapsco,  
Back, Middle, Gunpowder, Bush, Susquehanna, North- 
e a s t ,  E l k ,  S a s s a f r a s  and Ches t e r .  
There were a t o t a l  of t h i r t e e n  e s t u a r i n e  plank- 
t on  n e t  sampling s i t e s  on t h e  Chesapeake Bay. The 
southernmost  s i t e  was l o c a t e d  i n  t h e  e a s t e r n  channel  
a t  t h e  Bay Bridge,  The s i t e s  extended up the  Chesa- 
peake Bay t o  nea r  t h e  mouth of t h e  Susquehanna River .  
The f requency  of t h e  s i t e s  was approximately every 
two t o  f o u r  n a u t i c a l  mi les .  Map XLVI shows t h e  d i s -  
t r i b u t i o n  of t h e  b i o l o g i c a l  sampling sites. P.nadro- 
mous s p e c i e s  documentation,  a s  w i t h  o t h e r  e s t u a r i n e  
s t r eams ,  i s  based on eggs  and l a r v a e  c o l l e c t e d .  
Yellow perch  were documented a t  e leven  of t h e  
b i o l o g i c a l  sampling s i t e s .  Map X L V I I  shows t h e  d i s -  
t r i b u t i o n  of t h e s e  documentations.  They ranged from 
nea r  t h e  mouth of t he  Magothy River  ( s i t e  2 )  up t h e  
Bay t o  nea r  t h e  mouth of Swan Creek ( s i t e  1 2 ) .  
Her r ing  ( a l e w i f e  o r  b lueback)  were documented 
a t  t e n  of t h e  sample s i t e s .  Map X L V I I I  shows s p e c i e s  
d i s t r i b u t i o n .  Her r ing  were taken  from near  t he  mouth 
of t h e  Patapsco River  ( s i t e  4 )  up t h e  Bay t o  near  t h e  
mouth of t h e  Susquehanna River  ( s i t e  1 3 ) .  
Hickory shad were documented a t  o n l y  one s i t e ,  
nea r  t h e  mouth of t h e  Patapsco River .  Map XLIX shows 
s p e c i e s  documentation. 
White perch  documentation is shown on Map L.  
Th i s  s p e c i e s  occurred a t  e i g h t  d i f f e r e n t  s i t e s ,  ranginri 
from nea r  t h e  mouth of F a i r l e e  Creek ( s i t e  6) up t h ~  
Bay t o  nea r  t h e  mouth of t h e  Susquehanna River ( s i t e  
1 3 ) .  
S t r i p e d  bas s  were documented a t  two site.3 near  
t h e  mouth of t h e  S a s s a f r a s  River .  Map L I  shows t h e  
l o c a t i o n  of t h e s e  two s i t e s  ( s i t es  9 and 1 0 ) .  Find- 
i n g s  conf i rm t h e  p r e v i o u s l y  documented spawning a r e a  
of s t r i p e d  bas s  i n  t h e  Upper Bay A r e a .  
Tab le  I X  l ists each sampling s i t e  on t h e  Chesa- 
peake Bay proper  and shows anadromous f i s h  s p e c i e s  
t h a t  were collected a t  each s i t e .  A t o t a l  of f i v e  
anadromous f i s h  s p e c i e s  were c o l l e c t e d .  O f  t he se  f i v e  
s p e c i e s ,  yel low perch  were documented t h e  most o f ten ,  
a t  e l even  d i f f e r e n t  s i t es .  Her r ing  were t h e  second 
most f r e q u e n t l y  documented s p e c i e s ,  fo l lowed z l o s e l y  
by whi te  perch.  No American shad eggs o r  l a r v a e  
were c o l l e c t e d .  
The on ly  s i t e  on t h e  Bay p rope r  where no anadro- 
mous s p e c i e s  were c o l l e c t e d  was s i t e  1, loca t ed  a t  
t h e  Bay Bridge.  Sampling i n  the e a s t e r n  channel  may 
have been o u t  of t h e  mid-Bay spawning a rea .  
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ANADROMCUF FISH SPAWl3ING AREAS IN THE 
CHESAPEAKE BAY PROPER 
Total Sites, by Species, 11 0 0 1 0 0 1 0 8  2 0 
I Where Collections Were Made : Total Sampled Sites: 13 
Total Spawning Sites: 12 
I/ Refer to Hap XLI.1 for site locations. 
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Yellow Perch (Perca flavescens) 
-
Alewife (Alusa -pseudoharengusi 
Blueback Herring (A. aestivalis) 
Herrina (A. n c n ~ l A n h - - - - -  -- ;. ._-  r - - ~ u u ~ l a ~ c i ~ ~ U S  Or 
A. aestivalis) 
-
Hickorv Shad I A - m c d i  ocris) 
- 
, Idissirna) 
Clupeidae Family (Herring, 
Menhaden, or shad) Species 
White Perch (Morane americana) 
Striped Bass ( M . x - -  
Perichthyidae Family (M. 
americana or M. saxatiiis) 
- -
Summary and Conclusions f o r  t h e  Upper 
Chesapeake Bay Drainage Spawning Survey 
Within t h e  Upper Chesapeake Bay d ra inage ,  a t o t a l  of one 
hundred and n ine ty- four  s t reams  and/or r i v e r s ,  i n c l u d i n g  t h e  
Chesapeake Bay mainstem, w e r e  i n v e s t i g a t e d .  Of t h i s  t o t a l ,  
spawning a c t i v i t y  of one o r  more anadromous f i s h  s p e c i e s  was 
documented i n  a t o t a l  of one hundred and f i f t y - f i v e  s t reams 
and/or r i v e r s .  Th i s  t o t a l  i s  79.9% of a l l  t h e  s t reams  inves-  
t i g a t e d .  
Yellow perch  spawning a c t i v i t y  was documented i n  every 
sub-basin  i n v e s t i g a t e d  i n  t h e  Upper Chesapeake Bay. This  
s p e c i e s  was documented i n  a t o t a l  of one hundred and f i v e  d i f -  
f e r e n t  s t reams  o r  r i v e r s  (54 .1%) .  I n v e s t i g a t i o n s  i n d i c a t e  
t h a t  ye l low perch  spawning a c t i v i t y  is  r e l a t i v e l y  evenly  d i s - -  
t r i b u t e d  throughout  a l l  t h e  sub-basins  s t u d i e d  i n  t h e  Upper 
Chesapeake Bay. The minimum number of s t r eams  and/or r i v e r s  
i n  any one sub-basin  where t h i s  s p e c i e s  was documented was . 
seven (Lower Susquehanna River  ~ r e a ) .  I n  t h e  Chesapeake Bay 
p rope r ,  t h e  s p e c i e s  was documented a t  e l even  of t h i r t e e n  s a m -  
p l i n g  s i t e s .  
Her r ing  ( a l e w i f e  and blueback)  were documented i n  one 
hundred and seventeen  s t reams  and/or r i v e r s  and were p r e s e n t  
i n  eve ry  sub-basin  i n v e s t i g a t e d .  Th i s  t o t a l  r e p r e s e n t s  60.3% 
of a l l  t h e  s t reams  i n v e s t i g a t e d .  A s  wi th  t h e  yellow perch ,  
t h i s  s p e c i e s  was r e l a t i v e l y  evenly d i s t r i b u t e d  throughout  a l l  
t h e  sub-basins  s t u d i e d .  Alewife were p o s i t i v e l y  i d e n t i f i e d  
i n  a t o t a l  of f o r t y - f i v e  s t reams .  Twenty-two of t h e s e  s t reams 
were w i t h i n  t h e  Elk River  Area, Blueback h e r r i n g  were pos i -  
t i v e l y  i d e n t i f i e d  i n  a t o t a l  of twelve s t reams  i n  f o u r  d i f f e r -  
e n t  sub-basins .  No documentations were made i n  t h e  Patapsco 
River  Area,  West Chesapeake Bay Area and t h e  Chesapeake Bay 
p rope r  , 
American shad were p o s i t i v e l y  documented i n  on ly  two 
s t reams .  They were found i n  t h e  Elk River  mainstem and t h e  
Susquehanna River  mainstem. S i n g l e  egg samples were c o l l e c -  
t e d  i n  B i rd  River  and S a l t p e t e r  Creek i n  t h e  Gunpowder River 
Area. S i n g l e  l a r v a e  samples were c o l l e c t e d  i n  Cabin Branch 
and t h e  Magothy River .  Egg and l a r v a e  documentations were 
probably due t o  t i d a l  d r i f t ,  r a t h e r  than  a c t i v e  spawning i n  
t h e s e  s t r eams .  
Hickory shad were documented i n  f o u r  s t reams  l o c a t e d  i n  
t h r e e  sub-basins .  They were found w i t h i n  t h e  Chesapeake Bay 
proper  o f f  t h e  mouth of t h e  Patapsco R ive r ,  w i t h i n  t h e  E l k  
River  Area sub-basin  i n  Nor theas t  Creek (Nor theas t  River  d r z i n -  
a g e ) ,  and w i t h i n  t h e  Lower Susquehanna River  Area sub-basin i n  
t h e  r i v e r  mainstem and Deer Creek. .Spawning, based on l i m i t e d  
in fo rma t ion ,  a l s o  occur red  i n  Octoraro  Creek. A s i n g l e  egg 
sample was c o l l e c t e d  i n  Dundee Creek. Two l a r v a e  w e r e  c o l l e c -  
t e d  in Bear Creek- Egg and l a r v a e  r e c o r d i n g s  w e r e  probably 
due t o  t i d a l  d r i f t  from o t h e r  a r e a s .  
Cons ider ing  t h e  t o t a l  number of s t reams  and/or r i v e r s  
used f o r  spawning a s  t h e  c r i t e r i a ,  whi te  perch  w e r e  t h e  dominate 
anadromous f i s h  s p e c i e s  i n  t h e  Upper Chesapeake Bay Area. They 
w e r e  documented i n  a t o t a l  of one hundred and t h i r t y - f i v e  st.reams 
or r i v e r s .  They were found i n  every  sub-basin  wi th  a relatively 
even  d i s t r i b u t i o n .  Within each sub-basin ( exc lud ing  Chesapc:ake 
Bay p r o p e r ) ,  t h i s  s p e c i e s  used more s t r eams  f o r  spawning than  
any o t h e r  anadromous f i s h  s p e c i e s  w i th  t h e  s i n g l e  e x c e p t i o n  of 
the Lower Susquehanna River  Area ,  where bo th  ye l l ow  pe rch  and 
h e r r i n g  used more s t reams  for spawning, 
S t r i p e d  b a s s  were documented i n  t h r e e  sub-bas ins .  Spawn- 
i n g  was documented i n  t h e  Chesapeake Bay p rope r  a t  t w o  sites 
and i n  t he  Lower Susquehanna River .  The Elk  River  Area sub- 
b a s i n  appeared  t o  be t h e  p r i n c i p a l  spawning a r e a  f o r  t h i s  
s p e c i e s  w i t h i n  t h e  Upper Chesapeake Bay d ra inage .  There  were 
a total of seven teen  d i f f e r e n t  st1:eams o r   river^ clsed by 
s t r i p e d  b a s s  i n  t h i s  sub-bas in .  
P a r t  11. I n v e n t o r y  of Anadromous F i s h  Nursery Areas 
A. O b j e c t i v e  
The s e i n i n g  su rvey  was conducted t o  de t e rmine  
anadromous s p e c i e s  n u r s e r y  (young-of-year)  a r e a s  i n  
r i v e r s  and s t reams .  
B. Methods and Procedures  
S e i n i n g  i n v e s t i g a t i o n s  were conducted each  y e a r  
d u r i n g  months co r r e spond ing  t o  anadromous s p e c i e s  
young-of-year p r e sence  ( g e n e r a l l y  from J u l y  th rough  
October  ) . 
Within  t h e  Potomac River  and upper Chesapeake 
Bay d r a i n a g e  sys tems ,  s i t e s  were s e l e c t e d  t o  sample 
t i d a l  t r i b u t a r i e s  from t h e i r  mouths t o  headwaters  o r  
upper  l i m i t s  of t i d a l  i n f l u e n c e .  Freshwater  t r i b u -  
t a r i e s  t o  t i d a l  s t r eams  w e r e  n o t  sampied, due t o  t h e  
l a c k  of g e a r  s u i t a b i l i t y .  The number of s i t e s  v a r i s d  
f o r  d i f f e r e n t  e s t u a r i n e  t r i b u t a r i e s ,  depending on 
s t r e a m  l e n g t h  and s u i t a b i l i t y  f o r  s e i n i n g .  I n  gene- 
r a l ,  sites were s ~ a c e d  a t  i n t e r v a l s  of one t o  two 
m i l e s  a l o n g  each  wa te r cou r se  from s t r eam mouths t o  
t h e  approximate  upper l i m i t  of t i d a l  i n f l u e n c e .  A t  
l e a s t  one s i t e  w a s  s e l e c t e d  on t h e  Potomac R ive r  o r  
Chesapeake Bay between each p r i n c i p a l  t r i b u t a r y .  . 
Within  t h e  Potomac River  d r a i n a g e  system, a t o t a l  
of  12-2 s i tes  i n  two sub-bas ins  were sampled. (Map LII). 
I n  t h e  upper Chesapeake Bay d r a i n a g e  sys tem,  a t o t a l  
of  264 s i t e s  i n  seven  sub-bas ins  were sampled. (Map LIX). 
During s t u d y  segment f i v e ,  no s e i n i n g  su rvey  was 
conducted.  Th i s  was due mainly  t o  a  l a c k  of a v a i l -  
a b l e  t i m e  and t h e  f a c t  t h a t  s e i n i n g  coverage had been 
e s t a b l i s h e d  f o r  r i v e r s  and p r i n c i p a l  e s t u a r i n e  t r i b u -  
t a r i e s  i n  bo th  t h e  Potomac River  and upper Chesapeake 
Bay d r a i n a g e s  d u r i n g  p r e v i o u s  s t u d y  segments. 
A t  each  sampl ing s i t e  two h a u l s  were conducted 
u s i n g  nylon s e i n e s  of  one- four th  i n c h  mesh and f o u r  
f e e t  dep th .  S e i n e  l e n g t h s  v a r i e d  accord ing  t o  t h e  
a v a i l a b l e  sweep a r e a .  The f o l l o w i n g  s e i n e s  were p r i n -  
c i p a l l y  employed i n  t h e  sampling:  100 f e e t ,  50 f ee t ,  20 
f e e t ,  and o t h e r  less f r e q u e n t  l e n g t h s .  I n  t h e  smaller 
s t r e a m s ,  20-foot s e i n e s  w e r e  used i n  t h e  upper r e a c h e s ,  
w h i l e  i n  t h e  lower p o r t i o n s  of t h e s e  s t r eams ,  50-foot  
s e i n e s  were u t i l i z e d  as c o n s i s t e n t l y  a s  p o s s i b l e .  A t  
t h e  r i v e r  and Bay s e i n i n g  l o c a t i o n s ,  100-foot  s e i n e s  were 
g e n e r a l l y  used. (Pho to  Iv). 
Two s e i n i n g  methods were u t i l i z e d  d u r i n g  t h i s  s t u d y ,  
q u a d r a n t  and r e c t a n g u l a r .  I n  t h e  quad ran t  s e i n e  tech-  
n i q u e ,  t h e  s e i n e  w a s  ex tended  t o  i t s  f u l l  l e n g t h  perpen- 
d i c u l a r  t o  t h e  s h o r e l i n e .  The o f f s h o r e  end was p u l l e d  i n  
t h e  d i r e c t i o n  of the  t i d a l  movement i n  a sweeping go0 a r c  
t o  t h e  shore. The r e c t a n g u l a r  t e chn ique  was emp1o:fed less 
Photo IV 
Haul Seining for Anadromous Species 
Small Mesh Haul Seines Capture Young-of-Year Fish 
I 
f r e q u e n t l y ,  where o f f s h o r e  water dep th  was t o o  g r e a t  
t o  p e r m i t  quadran t  s e i n i n g .  The s e i n e  w a s  extended 
t o  i t s  f u l l  l e n g t h  p a r a l l e l  t o  t h e  s h o r e l i n e .  The 
1 
I 
d i s t a n c e  from t h e  sho re  v a r i e d  depending on water d e p t h i  
which determined t h e  s u i t a b i l i t y  of t h e  s i t e  f o r  t h i s  1 
t echnique .  A f t e r  t h e  s e i n e  w a s  complete ly  extended 1 
and p a r a l l e l  t o  t h e  s h o r e l i n e ,  it was p u l l e d  t o  s h o r e ,  
sweeping 180 degrees .  
I 
Anadromous s p e c i e s  were c o l l e c t e d ,  counted,  iden- 
t i f i e d  and recorded  on a  Se ine  Survey Form ( ~ i g u r e  v). I Non-anadromous s p e c i e s  were c o l l e c t e d  and preserved  
I f o r  l a t e r  l a b o r a t o r y  i d e n t i f i c a t i o n .  F i s h  were measured I 
f o r  s i z e  range ,  t o t a l  coun t s  made by s p e c i e s ,  and d a t a  
recorded.  
During s t u d y  sequence t h r e e ,  s e i n i n g  was imposs ib le  
i n  t h e  lower Susquehanna R ive r  due t o  t h e  l a c k  of s u i t -  
a b l e  s h o r e l i n e  c o n d i t i o n s ;  and i n  waters l o c a t e d  w i t h i n  
Aberdeen and Edgewood Proving Grounds where e x p l o s i v e  
t e s t i n g  occur red  a long t h e  s h o r e l i n e .  I n  t h e s e  c a s e s ,  
s p e c i a l  t r a p s  (6' l e n g t h ,  2' r a d i u s )  were made t o  sample 
t h e s e  a r e a s  a t  o f f s h o r e  si tes.  A t o t a l  of twenty-nine 
s t ream t r a p p i n g s  were made. 
P h y s i c a l  f i e l d  d a t a  r eco rded  a t  t h e  t ime of bio- 
l o g i c a l  sampling included:  sample d a t e  and t i m e ,  wa te r  
t y p e ,  weather code, t i d e  s t a g e ,  water  temperature ,  con- 
d u c t i v i t y  and s a l i n i t y ,  d e p t h  r ange ,  and bottom types .  
B i o l o g i c a l  s t a t i o n  d a t a  r eco rded  on t h e  seini .ng 
form inc luded:  t h e  number of f i s h  c o l l e c t e d  f o r  each 
s p e c i e s ,  c o l l e c t i v e  number of a l l  s p e c i e s ,  and age- 
group ca t ego ry :  age-group ze ro  (young-of-year) ,  o l d e r  
t h a n  age-group ze ro ,  and e n t i r e l y  undetermined f o r  age- 
group.  
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C.  F i n d i n q s  
S e c t i o n  I: F i n d i n g s  f o r  t h e  Potomac Ri-ver Dra inage  
Nurse ry  Area Survey 
Wi th in  t h e  Potomac River  d r a i n a g e ,  s e i n i n g  s i t e s  were 
e s t a b l i s h e d  on t h e  Potomac R i v e r  mainstem and i n  a l l  major 
Maryland t r i b u t a r i e s .  Sarnpling s i t e s  on t h e  r i v e r  ranged 
from r i v e r  m i l e  6 . 3  t o  r i v e r  m i l e  102.4 i n  t h e  Oxon Creek 
a r e a  n e a r  Washington. R ive r  t r i b u t a r i e s  were sampled from 
Smith C r e e k  a t  r i v e r  m i l e  9 .9  t o  Oxon Creek a t  r i v e r  mi le  
104.6. Map L I I  shows t h e  l o c a t i o n s  of t h e  sampl ing  s i t e s  i n  
t h e  r i v e r  and i ts  t r i b u t a r i e s .  T h i s  map c o v e r s  b o t h  t h e  
Washington M e t r o p o l i t a n  Area sub-bas in  and t h e  Lower Potomac 
R i v e r  Area sub-bas in .  I n  a d d i t i o n  t o  the  Potomac River  main- 
s t em,  a t o t a l  of f o r t y - f i v e  s t r e a m s  w i t h i n  t h e s e  t w o  sub- 
b a s i n s  were s e i n e d .  Wi th in  t h e s e  two s u b - b a s i n s  a t o t a l  of 
one hundred and twenty-two s i t e s  were s e i n e d .  
The number of s t r e a m s  and r i v e r  s i tes  from which each 
anadromous s p e c i e s  was c o l l e c t e d  and p e r c e n t  o c c u r r e n c e  i n  
r e l a t i o n  t o  s ~ m p l e d  w a t e r c o u r s e s  o r  r i v e r  s i t e s a r e  c o n t a i n e d  
i n  t h e  f o l l o w i n g  summary. Catch  d a t a  i s  based  on young-of- 
y e a r  f i s h  s e i n e d  f o r  a l l  anadromous s p e c i e s ,  I t  i n c l u d e s  
c a t c h e s  of l a t e r  l i f e  s t a g e s  f o r  whi te  p e r c h ,  ye l low perch 
and b lueback h e r r i n g ,  which were t h e  o n l y  p o s t  young-of-year 
anadromous s p e c i e s  c o l l e c t e d .  Catch  d a t a  was a s  f o l l o w s :  
Anadromous S p e c i e s  S e i n e d  
No. S t reams  % of 45 Sampled No. R i v e r  % of 26 Sampled 
S p e c i e s  
. -. C o l l e c t e d  S t reams  S d t e s  C o l l e c t e d  River  S i t e s  
White  p e r c h  3 5 
Yellow p e r c h  1 6  
Alewi fe  1 5  
Blueback h e r r i n g  10 
S t r i p e d  b a s s  17  
American s h a d  8 
kTickory s h a d  0 
Anadromous s p e c i e s  were c o l l e c t e d  i n  t h e  Potomac River  
mainstem from t h e  lower  most sampled s i t e  a t  r i v e r  mile 6 . 3  
t o  t h e  upper  most s i t e  a t  r i v e r  m i l e  102.4. W i t h i n  t h e  tri- 
b u t a r i e s ,  anadromous s p e c i e s  were c o l l e c t e d  from Smith Creek 
( l o v e r  most sampled s t r e a m )  t o  Oxon Creek ( u p p e r  most sampled 
s t r e a m ) .  B n i t e  p e r c h  w e r e  t h e  o n l y  anadromous s p e c i e s  c o l -  
l e c t e d  i n  t h e  S t .  Mary ' s  R i v e r  d r a i n a g e ,  No anadromous 
s p e c i e s  were documented i n  t h e  S t .  Mary ' s  R i v e r  d r a i n a g e  
d u r i n g  t r a p  and p l a n k t o n  n e t  s u r v e y s .  T h i s  f i n d i n g  s u p p o r t s  
P r o j e c t  A F C - 3  i n v e s t i g a t i v e  d a t a  a3d i n d i c a t e s  t h a t  with t h e  
p o s s i b l e  e x c e p t i o n  of white p e r c h ,  no a2adromous spawning 
o c c u r s  i n  t h i s  l a r g e  e s t u a r i n e - f r e s h w a t e r  d r a i n a g e  syst.em. 
Anadromous species a p p a r e n t l y  by-pass t h e  d r a i n a g e  system i n  
preference of spawning si tes f a r t h e r  up t h e  Potomac R i \ . e r  
d r a i n a g e .  
ME,? L I I  us 
White perch were t h e  most abund7nt young-of-year anadro- I 
mous s p e c i e s  i n  both  t h e  Potomac River and i t s  t r i b u t a r i e s .  
Th i s  s p e c i e s  was c o l l e c t e d  a t  85% of : the  r i v e r  sample sites 
an2 i n  78% of t h e  sampled t r i b u t a r i e s  ( ~ a p  LI I I ) .  They were 
p r e s e n t  from t h e  lowermost s t u d y  s i t e  i n  Smith Creek,  t o  t h e  I 
uppermost s i t e  on Oxon Creek. They were p r e s e n t  i n  a l l  ma- I 
j o r  e s t u a r i n e  d ra inages ,  being recorded on 35 of 45 sampled I 
s t r eams .  The e s t u a r i n e  d ra inage  system t h a t  comprised t h e  
minimum number of s t ream reco rd ings  f o r  whi te  pe rch  was t h e  
S t .  Mary's River ,  fo l lowed by Breton Bay, both  of which a r e  
lower r i v e r  d ra inages .  
S t r i p e d  bass  were documented on t h e  r i v e r  mainstem from 
Her r ing  Creek, i n  t h e  lower r i v e r  d ra inage ,  t o  t h e  sample 
s i t e  j u s t  below Oxon Creek ( r i v e r  mi l e  102.4) .  Within t h e  
r i v e r  t r i b u t a r i e s ,  t h i s  s p e c i e s  was c o l l e c t e d  from J u t l a n d  
Creek,  a lower r i v e r  t r i b u t a r y ,  t o  and i n c l u d i n g  Broad Creek 
d r a i n a g e  ( ~ a p  LIv). The m a j o r i t y  of s t r i p e d  b a s s  w e r e  con- 
c e n t r a t e d  i n  t h e  Wicomico River-Broad Creek segment of t h e  
r i v e r  ( r i v e r  m i l e  35.0-100.4). No documentation of s p e c i e s  
p resence  was made i n  t h e  l a r g e  lower r i v e r  t r i b u t a r i e s  of S t .  
Mary's  River ,  Breton Bay and S t .  Clement Bay. Young-of-year 
s t f i p e d  bas s  were documented i n  a l l  l a r g e  e s t u a r i n e  d ra inages  
from t h e  Wicomico River t o  Broad Creek. The nu r se ry  a r s a  
s t reams  c o i n c i d e s  wi th  t h e  r i v e r  segment used f o r  spawning 
(Wicomico River  t o  Pomonkey Creek a r e a )  determined by plank- 
t o n  c o l l e c t i o n s .  
Alewife h e r r i n g  were c o l l e c t e d  from t h e  lowermost s i t e  
on t h e  r i v e r  mainstem a t  r i v e r  mi l e  6.3 t o  t h e  uppermost r i v e r  
s i t e  l o c a t e d  a t  r i v e r  m i l e  102.4. Between r i v e r  mi le  6 . 3  and 
6 7 . 8 ,  no documentations were made on t h e  r i v e r  mainstem. Ale- 
w i f e  were recorded a t  most r i v e r  i n v e s t i g a t i o n  sites from r i v e r  
m i l e  67 .8  (Thorne ~ u t )  u p r i v e r  t o  t h e  Oxon Creek a rea .  Within 
t h e  r i v e r  t r i b u t a r i e s ,  a l e w i f e  were c o l l e c t e d  i n  a t o t a l  of 
f i f t e e n  s t reams .  Most documentations occur red  from t h e  Chica- 
muxen Creek a r e a  u p r i v e r  t o  t h e  Broad Creek a rea .  Map LV shows 
t h e  l o c a t i o n s  of a l e w i f e  documentations. 
Blueback h e r r i n g  documentations were randomly s c a t t e r e d  
from r i v e r  m i l e  6 . 3  t o  102.4 on t h e  r i v e r  mainstem. Within 
t h e  r i v e r  t r i b u t a r i e s ,  t h i s  s p e c i e s  l acked  documentation i n  
bo th  t h e  P o r t  Tobacco River  and Nanjemoy Creek d ra inages .  Both 
h e r r i n g  s p e c i e s  were p r e s e n t  i n  a l l  o t h e r  major e s t u a r i n e  
systems from t h e  lower r i v e r  a r e a  through Broad Creek dra inage .  
The smaller Swan Creek and Oxon Creek had a l ewi fe  p r e s e n t ,  
b u t  t h e  blueback h e r r i n g  was n o t  documented. Blueback h e r r i n g  
were documented i n  a t o t a l  of t e n  s t reams  and a t  seven 
r i v e r  s i t e s .  Map L V I  shows t h e  l o c a t i o n s  of t h e s e  documenta- 
t i o n s .  
The American shad was documented between Nanjemoy Creek 
and Broad Creek on t h e  r i v e r  mainstem (Map LVII). T h i s  spe- 
cies  w a s  documented i n  t h e  Wicomico River d r a i n a g e  a t  one s i t e .  
The American shad was n o t  documented i n  f i v e  r i v e r  t r i b u t a r i e s  
of r e l a t i v e l y  l a r g e  s i z e  ex tending  from t h e  S t .  Mary's  River  
t o  Nanjemoy Creek. No t r a p  o r  p lankton  n e t  documentations were 
made i n  t h e  Potomac River  t r i b u t a r i e s ,  wi th  t h e  excep t ion  of 
Swan Creek. Add i t i ona l  sites of  young-of-year c o l l e c t i o n s  were 
Mallows Bay, Chicamuxen Creek, Mattawoman Creek, Pomonkey Creek, 
and Piscataway Creek. 
MAP L I I I  177 
MAP L I V  

MAP 1,VI  120 
MAP LVII 131 
Hickdry shsd were n o t  recorded  !-n t r i b u t a r i e s  of t h e  
:.. ver o r  i n  t h e  r;.ver m a i n s t ~ m .  A s l n q l e  spawning doctl- 
,,it t i o n  in Na;,;lel-iioy Creek explains rhc- absence of  young- 
or-year for t h e  s p e c i e s .  
Yellow pe rch  were c o l l e c t e d  on t h e  r i v e r  mainstem f r o m  
nea r  t h e  mouth of Nanjemoy Creek t o  I n d i a n  Head, above Matta- 
waman Creek. I n  t h e  t r i b u t a r i e s ,  t h i s  s p e c i e s  ranged from 
t h ~  Bre ton  Bay drainage t o  0 ~ 0 . -  r r ~ - ! -  ;-- 3 t o t a l  of s i x -  
t e e n  s t reams .  The o n l y  major c r a i n s g e  I n  t h i s  r ange  which 
l a c k e d  s p e c i e s  documentat ion was Poinonkey Creek. Map LVIII 
shows t h e  l o c a t i o n s  of t h e s e  documentat ions.  
C o l l e c t i o n  d a t a  i n d i c a t e s  t h a t  f o l l owing  spawning i n  
f r e s h w a t e r  t r i b u t a r i e s ,  a d u l t  yel low perch  and t h e i r  young- 
o f -year  mig ra t e  downstream i n t o  t h e s e  same d r a i n a g e s  and 
p robab ly  remain t h e r e  u n t i l  t h e  n e x t  annual  spawning pe r iod .  
The few c o l l e c t i o n  s i tes  of a d u l t  yel low pe rch  i n  t i d a l  f r e s h  
r i v e r  a r e a s  and t h e  abundance of young-of-year and o t h e r  l i f e  
s t a g e s  i n  r i v e r  t r i b u t a r i e s  s u p p o r t s  p r i o r  f i n d i n g s  of Pro- 
j e c t  AFC-3 .  

Summary and Conclusions For the  Potomac 
River Drainage Nursery Area Survey 
Seining c o l l e c t i o n s  de l inea ted  nursery a reas  f o r  s i x  
of seven def ined  anadromous spec ies .  Catch d a t a  e s t ab l i shed  
t h a t  t h e  Potomac River and most of i ts  t r i b u t a r i e s  on t h e  
Maryland shore  south  of t h e  Anacostia River serve  a s  anadro- 
mous nursery a reas .  One o r  more anadromous spec ies  were r e -  
corded i n  40 of 45 sampled s t reams and a t  25  of 26 r i v e r  
s i t e s .  N o  young-of-year hickory shad were recorded on t h e  
r i v e r  mainstem. The l a t t e r  spec ies  was not  c o l l e c t e d  a t  
any sampled s i t e s .  White perch,  c o l l e c t e d  a t  85% of t h e  
r i v e r  s i t e s ,  followed by s t r i p e d  bass  a t  62%, were t h e  most 
f r equen t ly  occurr ing  anadromous spec ies  i n  t h e  mainstem. 
I n  the  Potomac River t r i b u t a r i e s ,  white perch were col -  
l e c t e d  a t  78% of t h e  sampled s i t e s ,  yellow perch a t  36%, 
s t r i p e d  bass ak 38% and a lewife  a t  33%, which represented  
t h e  most f r e q u e n t l y  caught spec ies .  The major i ty  of a l l  
anadromous s p e c i e s  were c o l l e c t e d  i n  t h e  r i v e r  and t r i b u -  
t a r i e s  from t h e  Wicomico River t o  Broad Creek, which repre-  
s e n t s  the  moderately s a l i n e  and t i d a l  f r e s h  a reas  of t h e  Po- 
tomac River dra inage  system. The l a r g e  estuar ine-freshwater  
drainage systems of t h e  S t .  Mary's River ,  Breton Bay, and S t .  
Clement Bay, loca ted  below t h e  Wicomico River ,  do not  appear 
t o  be a s  product ive  f o r  spawning-nursery a reas  a s  upper r i v e r  
drainage systems. (Appendix B - 1 ) .  
C.  F ind inqs  
Sec t ion  11: Findings  f o r  t h e  Upper Chesapeake Bay Drainage 
Nursery Area Survey 
Within  t h e  Upper Chesapeake Bay d ra inage ,  s e i n i n g  s i t e s  
were e s t a b l i s h e d  i n  every  sub-basin ( e x c e p t  t h e  Ches te r  
~ i v e r )  and on t h e  Chesapeake Bay proper .  Map L I X  shows t h e  
l o c a t i o n s  of t h e s e  s e i n i n g  sites. E s t u a r i n e  t r a p  s i t e s  are 
a l s o  inc luded  on t h i s  map. Data from e s t u a r i n e  t r a p  s i t e s  
is t r e a t e d  t h e  same a s  normal s e i n i n g  d a t a .  The sampling 
s i t e  map i n c l u d e s  a l l  seven of t h e  sub-basins s t u d i e d  w i t h i n  
t h e  Upper Chesapeake Bay. 
There were a t o t a l  of two hundred and s i x t y - f o u r  s e i n i n g  
s i t e s  e s t a b l i s h e d  i n  t h e  one hundred and f i f t y  watercourses  
sampled. A l i s t i n g  of t h e  number of  watercourses  and s e i n i n g  
s i t e s  w i t h i n  each sub-basin fo l lows:  
Sub-Basin 
No. Watercourses 
S anpled No. Seininq S i t e s  
Tlower Susquehanna River  1 
Elk River  51  
Rush River  1 9  
Gunpowder River  2 4  
Patapsco River  35 
West Chesapeake Bay 1 9  
Chesapeake Bay Proper  - 1 
(1 e s t u a r i n e  t r a p  sample) 
( 5  e s t u a r i n e  t r a p  samples)  
(17  e s t u a r i n e  t r a p  samples)  
(6 e s t u a r i n e  t r a p  samples)  
70 
34 
21 
-
TOTAL 150 s t r eams  264 s i t e s  
The numberof.samples from which each anadromous s p e c i e s  
was c o l l e c t e d  and pe rcen t  occur rence  i n  r e l a t i o n  t o  sampled 
wate rcourses  i s  conta ined  i n  t h e  fo l lowing  summary. Catch 
d a t a  is  based on young-of-year f i s h  s e i n e d  f o r  a l l  anadro- 
mous s p e c i e s .  I t  i n c l u d e s  c a t c h e s  of l a te r  l i f e  s t a g e s  f o r  
s t r i p e d  b a s s ,  a lewife ,  blueback h e r r i n g ,  whi te  perch ,  and 
ye l low pe rch ,  which were t h e  on ly  p o s t  young-of-year anadro- 
mous s p e c i e s  c o l l e c t e d .  Catch d a t a  was a s  fol lows:  
Anadromous Spec ies  Seined 
No. Watercourses % of 150 Sampled 
Spec ies  Co l l ec t ed  Watercourses 
Wni te  perch  130 
Yellow pe rch  75 
Alewife 26 
Blueback h e r r i n g  20 
S t r i p e d  b a s s  4 7  
Aaerican shad 4 
Hickory shad 2 

Anadromous s p e c i ~ s  were c o l l e c t e d  i n  t he  Upper Chesa- 
7 t S I  <a 92y d r a i n a a s  from t h e  lowermost sa.mpled s i t e  loca t ed  
),.I t h e  mouth of Magothy River t o  t h e  u ~ p e r m o s t  s i t e  loca t ed  
A tke  Conow,ngc Cam F i s h  Eleva tor .  
White perch  were t h e  most abundant young-of-year anadro- 
inous s p e c i e s  c o l l e c t e d  i n  t h e  Upper Chesapeake Bay drainage.  
T h i s  s p e c i e s  was c o l l e c t e d  i n  87% of t h e  sampled watercourses .  
Map LX shows t h e  l o c a t i o n s  of t h e s e  c o l l e c t i o n s .  They were 
p r e s e n t  from t h e  lowermost s tudy  s i t e  o f f  t h e  mouth of t h e  
Magothy R ive r ,  up t h e  Bay and int .3  Nor theas t  Creek a t  s t ream 
; i i l e  0.5. They were p r e s e n t  i n  a l l  sub-basins ,  being r e -  
corded on 130 of 150 sampled wate rcourses .  
S t r i p e d  bas s  were documented i n  31% of  t h e  watercourses  
sampled. This  s p e c i e s  was p r e s e n t  i n  s i x  of t h e  seven sub- 
b a s i n s  s t u d i e d  i n  t h e  Upper Chesapeake Bay. The Lower Sus- 
quehanna River Area was t h e  on ly  sub-basin where s t r i p e d  b a s s  
were n o t  documented. Limited sampling a t  two s i tes  may have 
precluded s p e c i e s  documentation. The l a r g e s t  concen t r a t i on  
of young-of-year s t r i p e d  bas s  was i n  t h e  Magothy River ,  Pataps- 
c o  R ive r ,  and Gunpowder River  a r e a s .  Map LXI shows the  loca-  
t i o n s  of t h e s e  documentations. Nursery a r e a s  do no t  co inc ide  
wi th  t h e  s t r i p e d  bass spawning a r e a s  a s  documented by t r a p  
and p lankton  samples. L i t t l e  o r  no spawning a c t i v i t y  of 
s t r i p e d  bas s  was documented i n  t h e  Magothy, Patapsco,  and Gun- 
powder d ra inage  a r e a s .  The young-of-year appa ren t ly  migrated 
i n t o  t h e s e  a r e a s  f r o n  spawning grounds l o c a t e d  i n  o t h e r  a r e a s  
of t h e  Bay d ra inage  such a s  t h e  Elk and Lower Susquehanna 
r i v e r s .  
Alewife h e r r i n g  were documented i n  twenty- s i x  d i f f e r e n t  
wate rcourses ,  o r  17% of t hose  sampled. They were documented 
from t h e  lowermost sampled s i t e  o f f  the  mouth of t h e  Magothy 
River  up t h e  Bay i n t o  Nor theas t  River  a s  f a r  as Hance Poin t .  
Map L X I I  shows t h e  l o c a t i o n s  of t h e s e  documentations. There 
were documentations made i n  every  sub-basin wi th  the 'excep-  
t i o n  of t h e  Lower Susquehanna River  Area. The l a r g e s t  concen- 
t r a t i o n  of a l e w i f e  was appa ren t ly  i n  t h e  Elk River  Area. 
Blueback h e r r i n g  were documented i n  twenty d i f f e r e n t  
wate rcourses ,  o r  13% of t h e  wate rcourses  sampled. The l a r g e s t  
concen t r a t i on  of young-of-year occur red  i n  t h e  Elk River Area. 
Documentations were made a s  f a r  up t h e  Bay a s  Hance Poin t  on 
t h e  Nor theas t  R ive r ,  near  t h e  mouth of M i l l  Creek, and near  
t h e  mouth of t h e  Susquehanna River .  T h i s  s p e c i e s  was docu- 
mented a s  f a r  s o u t h  i n  t h e  Bay d ra inage  a s  t h e  Patapsco River  
on the western sho re  and F a i r l e e  Creek on t h e  e a s t e r n  shore .  
There were on3y s i n g l e  documentations i n  t h e  l a t t e r  two water-  
courses .  Map LXIII shows t h e  range of t h e  blueback h e r r i n g  
documentations.  
American shad were documented a t  on ly  f i v e  s e i n i n g  s i t e s  
and on ly  i n  f o u r  d i f f e r e n t  watercourses .  Map LXIV shows t h e  
l o c a t i o n s  of  t h e s e  documentations.  T h e  on ly  documentation 
o u t s i d e  of t h e  Elk River  Area sub-basin was i n  t h e  Gunpowder 
River  Area a t  1 .4  m i l e s  up Gunpowder F a l l s .  
Hickory shad w e r e  documented a t  on ly  two s e i n i n g  s i t e s  
i n  the Upper Chesapeake 3ay. One s i t e  was l o c a t e d  i n  t he  
Chesapeake Bay Proper  and t h e  o t h e r  s i t e  was i n  t h e  Northeast  
R i b ? r .  Map 5 X V  s n o w s  t h e s e  two l o c a t i o n s ,  
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Yellow perch were documented i n  seventy-f ive d i f -  
f e r e n t  watercourses ,  o r  50% of t h e  sampled watercourses. 
Next t o  white perch, yellow perch was t h e  most abundant 
spec ies  documented. Map LXVI shows t h e  l o c a t i o n s  pf 
these  documentations. The lowermost documentationp of 
yellow perch were i n  t h e  Magothy River drainage. Vhe 
uppermost documentation was a t  t h e  f i s h  e l eva to r  a t  
Conowingo Dam i n  t h e  Lower Susquehanna River Area. Yel- 
low perch were documented i n  a11 seven sub-basins s tudied .  
Documentations were f a i r l y  evenly d i s t r i b u t e d  over the  
e n t i r e  upper Chesapeake Bay dra inage  wi th  the  obvious 
except ion of the  Patapsco River. There were no documen- 
t a t i o n s  of t h i s  spec ies  made i n  the  Patapsco River drain-  
age. Trap and plankton samples documented spawning ac- 
t i v i t y  a t  four t een  d i f f e r e n t  s i t e s  within t h i s  r i v e r  
drainage.  
SCALE . 
Summary and Conclusions for the Upper 
Chesapeake Bay Drainage Nursery Area Survey 
Seining.collections in the Upper Chesapeake Bay drainage 
delineated nursery areas for the seven defined anadromous 
species. Catch data established that the Upper Chesapeake 
Bay and most of its tributaries serve as anadromous nursery 
areas. One or more anadromous species were recorded in one 
hundred (young-of-year) of one hundred and fifty sampled 
watercourses. White perch, collected at 87% of the sampled 
watercourses, followed by yellow perch at 50%, were the most 
frequently occurring anadromous species in the Upper Bay 
drainage (includes both young-of-year and post young-of-year 
catches). 
White perch were present in all sub-basins of the Upper 
Chesapeake Bay drainage and were documented in 130 of 150 
sampled watercourses. Striped bass were documented in six 
different sub-basins with a relatively large number of docu- 
mentations of young-of-year, compared to number of seine hauls, 
being in the Magothy, Patapsco, and Gunpowder River Areas. 
Alewife herring were documented in all sampled sub-basins 
with the largest number of documentations being in the Elk River 
Area. Blueback herring, like alewife, were more frequently 
documented in the Elk River Area. With the exception of a 
single documentation in the Gunpowder River Area, all American 
shad young-of-year were collected from the Elk River Area. . 
Hickory shad were found at only two sampling sites, one in the 
Chesapeake Bay Proper and one in Northeast River, Yellow perch 
were found in all seven sub-basins and were second only to white 
perch in frequency of occurrence. 
The abundant, random, relatively even distribution of anad- 
romous fish documentations would indicate that the entire Upper 
Chesapeake Bay drainage is productive for spawning/nursery areas 
(Appendix B-2) .  
JOB 111. STREAM INVESTIGATION 
Objec t ive :  -
Stream I n v e s t i g a t i o n  was conducted t o  determine s t ream 
p o t e n t i a l  f o r  anadromous f i s h  propaga t ion  by i d e n t i f y i n g  problem 
a r e a s  a long  wate rcourses  a f f e c t i n g  f i s h  passage and reproduc t ion .  
A second o b j e c t i v e  was t o  implement measures t o  c o r r e c t  o r  m i t i -  
g a t e  s t ream problem a r e a s  a f f e c t i n g  anadromous f i s h  propagat ion.  
In t roduc t ion :  
Stream i n v e s t i g a t i o n  inc luded  bo th  Water Q u a l i t y  Survey 
and Stream Condi t ion Inventory.  Stream Improvement was a l s o  con- 
ducted fo l lowing  s t ream i n v e s t i g a t i o n ,  Each of t h e s e  t h r e e  ac- 
t i v i t i e s  a r e  summarized s e p a r a t e l y  i n  P a r t s  I ,  11, and 111 of , 
t h i s  job. 
The s t u d y  a r e a  comprised t h e  same r eg ions  as surveyed i n  
F i s h e r y  I n v e s t i g a t i o n  ( ~ o b  I I ) ,  f o r  both  t h e  Potomac River  and 
Upper Chesapeake Bay d ra inages .  I n  t h e  Potomac River  d ra inage ,  
surveys  i nc luded  t h e  r i v e r  s h o r e l i n e  and p r i n c i p a l  t r i b u t a r i e s  
on the  Maryland sho re  from t h e  r i v e r  mouth a t  Chesapeake Bay t o  
L i t t l e  F a l l s  Dam ( r i v e r  m i l e  117 .4) .  I n  t h e  Upper Chesapeake 
Bay d ra inage ,  surveys  inc luded  a l l  p r i n c i p a l  t r i b u t a r i e s  and 
t h e  Bay s h o r e l i n e ,  except  f o r  t h e  Ches te r  River d ra inage .  Water- 
c o u r s e s  on bo th  sho res  of t h e  Bay d ra inage ,  from t h e  Bay Bridge 
t o  Pennsylvania  and Delaware boundar ies ,  were i nven to r i ed .  
I n  g e n e r a l ,  a l l  s t udy  a r e a  watercourses  over one mi l e  i n  
l e n g t h  were surveyed.  Annual surveys  from 1970 through 1974 w e r e  
conducted d u r i n g  t h e  summer months on t i d a l  s t reams  and i n  t h e  
f a l l  and w i n t e r  on f r e shwa te r  s t reams .  Watercourses over  one 
mi l e  i n  l e n g t h  were d iv ided  i n t o  s e c t i o n s  ( s t r eam segments)  and 
i n v e s t i g a t e d  s e p a r a t e l y .  
P a r t  I. Inventory  of Stream Condi t ions  
I n t r o d u c t i o n  
Stream survey  was conducted t o  i nven to ry  s t ream condi-  
t i o n s  ( d i s c u s s e d  below) i n  o r d e r  t o  meet t h e  g e n e r a l  o3jec-  
t i v e s  of Stream I n v e s t i g a t i o n .  Surveys were made on a l l  
s t reams  t h a t  con ta ined  b i o l o g i c a l  sampling sites ( s t r eams  
having anadromous f i s h  p o t e n t i a l )  and f o r  a d d i t i o n a l  s tudy  
area watercourses .  I n  g e n e r a l ,  t h e  s t reams  t h a t  con ta ined  
b i o l o g i c a l  sampling sites were surveyed t o  t h e  headwaters.  
Upper sk rvey  l i m i t s  of o t h e r  smal l  watercourses  depended on 
a v a i l a b l e  time. 
Usua l ly ,  wate rcourses  over  one m i l e  i n  l e n g t h  were su r -  
veyed i n  sections (segments) .  S e c t i o n s  i n  e s t u a r i n e  a r e a s  
were determined by a p p r o p r i a t e  s h o r e l i n e  landmarks a t  one 
t o  two mi l e  i n t e r v a l s .  S e c t i o n s  i n  i n l a n d  a r e a s  were d e t e r -  
mined by road c r o s s i n g s  and impoundments a t  va ry ing  i n t e r -  
v a l s .  S h o r e l i n e  surveys  i n  t he  e s t u a r i e s  were conducted by 
boa t ,  w h i l e  walking was g e n e r a l l y  employed f o r  t h e  non- 
nav igab le  i n l a?d  s t reams .  Two c a t e g o r i e s  of s t ream d a t a  
were i n v e n t o r i e d  f o r  each surveyed watercourse:  S e c t i o n  
Data and S t a t i o n  Data. 
I n v e n t o r i e d  s t ream S e c t i o n  Data inc luded  watercourse  
c o n d i t i o n s  p l u s  c o n d i t i o n s  i n  t h e  l a t e r a l  d r a inage  of t h e  
s t ream s e c t i o n .  Stream S t a t i o n  Data was taken a t  t h e  
beg inn ing  of each s t ream s e c t i o n  survey.  Impoundments were 
s p e c i a l  c a s e s  of s h o r e l i n e  su rvey  where only  s e c t i o n  d a t a  
was taken.  S t a t i o n  and S e c t i o n  Data were recorded on t h e  
"Stream I n v e s t i g a t i o a  and Water Q u a l i t y  Data Sheet"  (Fig-  
u r e  VI). 
Methods and Procedures  
1. S t a t i o n  Data 
S t a t i o n  Data inc luded  survey  d a t e  and t i m e ,  t i d e  
s t a t e  (where a p p l i c a b l e ) ,  weather code, water  tem- 
p e r a t u r e ,  c o n d u c t i v i t y ,  and s a l i n i t y .  Conduct iv i ty  
and s a l i n i t y  s e rved  a s  i n d i c e s  f o r  s t ream spawning 
p o t e n t i a l  by i n d i c a t i n g  f r e s h  water s t ream a reas .  
The c o n d u c t i v i t i e s  were taken  wi th  e i t h e r  a  Beckman 
Model RB3-338  o r  a RB3-349  c o ~ d u c t i v i t y  meter.  
S a l i n i t i e s  were ob ta ined  e i t h e r  by making s t a 2 d a r d  
c o n d u c t i v i t y  convers ions  o r ,  a s  i n  t h e  c a s e  of more 
s a l i n e  wa te r s ,  by us ing  a Beckman Model RS5-3 s a l i n -  
ometer.  Stream dimensions ,  c o n s i s t i n g  of average 
s t ream width and average mid-stream depth ,  were a l s o  
taken  a s  s t a t i o n  d a t a .  Stream measurements were 
taken  e i t h e r  a t  t h e  s t a t i o n  o r  a t  a  p o i n t  near  t h e  
s t a t i o n  where t h e  s t ream s i z e  appeared t o  become 
t y p i c a l  for t h e  s e c t i o n  survey.  15 t h e  s e c t i o n  s u r -  
vey conta ined  t h e  s t r e a n  mouth, t h e  s t ream dimen- 
s i o n s ,  a long  wi th  t h e  o t h e r  s t a t i o n  d a t a ,  were taken 
a t  t h e  s t ream mouth. Where p r a c t i c a l i t y  d i d  n o t  
pe rmi t  measuring s t ream width  i n  t h e  f i e l d  (gene ra l -  
l y  when t h e  width exceeded 100 f e e t ) ,  s t ream widths 
were ob ta ined  by quadrangle  map measurements. 
2 .  S e c t i o n  Data 
Stream S e c t i o n  Data desc r ibed  e i t h e r  p o t e n t i a l  
problem s i t u a t i o n s  o r  h a b i t a t .  Number coun t s  o r  
p re sence  codes were used f o r  documenting Stream 
S e c t i o n  Data paramaters  on t h e  "Stream I n v e s t i g a -  
t i o n  and Water Q u a l i t y  Data Sheet" .  Ten c a t e g o r i e s  
of d a t a  were i n v e n t o r i e d  f o r  surveyed watercourses :  
a .  Stream Blockaqes 
Stream Blockages inc luded  man-made, cross- 
s e c t i o n a l  stream s t r u c t u r e s ,  such a s  dams, and 
v a r i o u s  o t h e r  c o n d i t i o n s  having t h e  p o t e n t i a l  
t o  block t h e  upstream mig ra t ion  of anadromous 
f i s h .  The man-made, c r o s s - s e c t i o n a l  s t r u c t u r e s  
were recorded  numer ica l ly  on t h e  "Stream Inves- 
t i g a t i o n  and Water Q u a l i t y  Data Sheet"  a s  e i t h e r  
b a r r i e r s  o r  non-bar r ie r s .  B a r r i e r s  and non- 
b a r r i e r s  were d i s t i n g u i s h e d  by using P r o j e c t -  
develcped c r i t e r i a ,  based on t h e  h e i g h t  and 
s l o p e  of each s t r u c t u r e .  Addi t iona l  in fornaEion  
f o r  the s t ream s t r u c t u r e ,  such as the  s t r ~ ~ r f ~ - - l -  
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t y p e ,  purpose,  and ownership, was recorded on 
t h e  "Stream S t r u c t u r e  Inven to ry  Form" (F igu re  
vII 1. A b a r r i e r  s t r u c t u r e ,  t y p i c a l  of t hose  
i n v e n t o r i e d , i s  shown i n  Photo V. Natural  con- 
d i t i o n s ;  namely, l o g  o b s t r u c t i o n ,  beaver dams, 
and w a t e r f a l l s ,  w e r e  r ecorded  on ly  on t h e  
"Stream I n v e s t i g a t i o n  and Water Q u a l i t y  Data 
Shee t"  and on ly  f o r  t hose  s i t u a t i o n s  meeting 
b a r r i e r  c r i t e r i a .  
b, Stream, Shore,  and F loodpla in  A l t e r a t i o n s  
Stream, Shore ,  and F loodpla in  A l t e r a t i o n s  
were recorded f o r  p resence  and inc luded  con- 
d i t i o n s  a l t e r i n g  t h e  h a b i t a t  such a s  d red  ing, 
bulkheading,  c h a n n e l i z a t i o n ,  c l e a r i n g ,  an 8 
grad ing .  The s e v e r i t y  of h a b i t a t  a l t e r a t i o n  
v a r i e d ,  i n  some c a s e s  r e s u l t i n g  i n  a stream 
be ing  completely des t royed  f o r  u se  by anadro- 
mous and o t h e r  s p e c i e s  of f i s h .  The des t ruc -  
t i o n  of stream c h a n n e l i z a t i o n  t o  spawning 
h a b i t a t  i s  i l l u s t r a t e d  i n  Photo V I ,  
c. Water Removals 
Water Removals from s t reams  were recorded 
a s  t h e  number of a g r i c u l t u r a l ,  municipal ,  and 
i n d u s t r i a l  occurrences .  
d.  P o i n t  Discharges 
P o i n t  Discharges  w e r e  documented i n  an 
e f f o r t  t o  de te rmine  d e t e r r e n t  e f f e c t s  on anad- 
romous f i s h  migrat ion.  P o i n t  Discharges inc lud-  
ed  sewage o u t f a l l s ,  s torm d r a i n s ,  r e s i d e n t i a l  
waste  c o x d i t i o z s ,  and i n d u s t r i a l  waste condi-  
t i o n s .  Sewage o u t f a l l s  and r e s i d e n t i a l  waste 
c o 2 d i t i o n s  were recorded  a s  t h e  number of 
occurrences .  Storm d r a i n s  were recorded f o r  
presence.  I n d u s t r i a l  waste  c o n d i t i o n s  were re- 
corded f o r  p resence  and/or number of occur rences ,  
depending on t h e  type of  d i scha rge .  The e f f e c t s  
of d i s cha rge  wastes  va ry  from t h e  t y p i c a l  d i s s o l v e d  
oxygen sag  a s s o c i a t e d  wi th  sewage t o  d i r e c t l y  
t o x i c  c o n d i t i o n s  a s s o c i a t e d  wi th  c e r t a i n  i n d u s t r i a l  
wastes .  
Any p o i n t  d i s c h a r g e  s i t u a t i o n s  t h a t  were n o t  
p rev ious ly  documented by c o n t r o l l i n g  governmental 
agenc ie s  were r e f e r r e d  t o  t h e  r e s p o n s i b l e  agency 
for c o r r e c t i v e  a c t i o n .  R e s i d e n t i a l  wastes  w e r e  
r e f e r r e d  t o  county u n i t s  of t h e  Maryland Depart- 
ment of Hea l th  and Mental Hygiene. Non-documented 
i n d u s t r i a l  wastes  were r e f e r r e d  t o  t h e  Naryland 
Water Resources Admin i s t r a t i on ,  
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Photo V 
Stream Survey Documents Problem Conditions 
Dams Block Spawning Migrations of Anadromous Fish 
Photo VI 
Stream Alterations Are Inventoried 
Watershed Re la t ed  Problems 
Watershed Rela ted  Problems were cond i t i ons  
i n  t h e  watershed p o t e n t i a l l y  o r  a c t u a l l y  
d e t r i m e n t a l  t o  t h e  stream. Condi t ions  were 
recorded  f o r  p resence  and inc luded  r e f u s e ,  
l i v e s t o c k ,  and sediment. The effects of 
Watershed Re la t ed  Problems a r e  g e n e r a l  low- 
e r i n g  of water  q u a l i t y  and d e s t r u c t i o n  of 
h a b i t a t .  
Stream C l a s s i f i c a t i o n  
Streams were c l a s s i f i e d  on t h e  b a s i s  of 
width ,  dep th ,  bottom type,  and c h a r a c t e r i s -  
t i c  fauna .  The Project-developed system f o r  
c l a s s i f y i n g  s t reams  c o n t a i n s  1 7  c l a s s e s  and 
i n c o r p o r a t e s  R. D. Van Deusen's Maryland Stream 
C l a s s i f i c a t i o n  (12 c l a s s e s ) ,  p r e sen ted  January 
1953 i n  @'The P rog res s ive  F i s h  C u l t u r i s t " .  One 
t o  t h r e e  s t ream c l a s s e s  w e r e  r ecorded  f o r  each 
i n v e n t o r i e d  s t ream s e c t i o n .  More than t h r e e  
s t ream c l a s s e s  n e c e s s i t a t e d  beginning a  new 
survey  s e c t i o n  of  t h e  watercourse .  
g. Wetland Type/Other H a b i t a t s  
H a b i t a t  w a s  recorded f o r  t h e  f l o o d p l a i n  
i n  f l u v i a l  ( f r e s h )  waters o r  as seen  from' 
t h e  boa t  i n  t i d a l  waters .  The H a b i t a t  C la s s i -  
f i c a t i o n  inc luded  26 types ,  i n c o r p o r a t i n g  t h e  
20 n a t i o n a l l y  recognized  wetland types1. The 
o t h e r  h a b i t a t s  inc luded  wooded, a g r i c u l t u r a l ,  
s u c c e s s i o n a l ,  and non-natural  cond i t i ons .  . 
One t o  f i v e  h a b i t a t  types  were recorded  f o r  
each s t r eam s e c t i o n .  
h. Environs  
Environs  were recorded f o r  t h e  l a t e r a l  . 
dra inage  of  s t ream s e c t i o n s .  There were f i v e  
main c a t e g o r i e s  of Environs,  namely, a g r i c u l -  
t u r a l ,  r e s i d e n t i a l ,  commercial/governmental, 
and i n d u s t r i a l .  Each main ca t ego ry  of develop- 
ment c o n s i s t e d  of  more s p e c ; f i c a l l y  de f ined  
s i t u a t i o n s  d e s c r i b i n g  t h e  s t a t u s  of  t h e  water- 
shed. 
Other Environs  
Other Environs  recorded were junkyards,  
municipal  f a c i l i t i e s ,  and t r a n s p o r t a t i o n  
f a c i l i t i e s .  Each of t h e s e  c a t e g o r i e s ,  con-  
s i s t i n g  of more s p e c i f i c a l l y  d e f i n e d  s i t u a -  
t i o n s ,  w e r e  i n v e n t o r i e d  when they  occurred i n  
t h e  v i c i n i t y  of  watercourses .  
I Shaw, Samuel P . ,  and G. C.  F red ine ,  Wetlands of t h e  United 
C t ~ t a c  
j. Anadromous Fish  Stream Rat ing  
Stream s e c t i o n s  were r a t e d  f o r  anadromous 
f i s h  propagation p o t e n t i a l  on t h e  b a s i s  of 
a c c e s s i b i l i t y  and s a l i n i t y .  The a c c e s s i b i l i t y  
r a t i n g  was determined by t h e  absence of bar- 
r i e r s ,  o r  t h e i r  presence and l o c a t i o n s  along 
watercourses,  S a l i n i t i e s  obtained from S t a t i o n  
Data were used t o  i d e n t i f y  streams with spawn- 
ing  p o t e n t i a l  ( s a l i n i t y  l e s s  than 3.5 p p t )  and 
streams t h a t  d i d  not  have spawning p o t e n t i a l  
( s a l i n i t y  g r e a t e r  than 3 . 5  ppt;). The presence 
o r  absence of stream b a r r i e r s  and s a l i n i t i e s  
provided t h e  b a s i s  f o r  i d e n t i f y i n g  stream a reas  
p o t e n t i a l l y  s u i t a b l e  f o r  anadromous f i s h  proba- 
ga t ion ,  
B e  Findinqs 
A t  p resen t ,  s t ream survey da ta  t h a t  was taken p r i o r  
t o  AFC-8-4 i s  being t r ansc r ibed  onto computerized d a t a  
t shee t s .  A l l  s t ream survey d a t a  is  scheduled f o r  machine 
s to rage  during P r o j e c t  AFC-9, The d a t a  t h a t  was inven- 
t o r i e d  f o r  over 300 surveyed watercourses i s  too exten- 
s i v e  f o r  summarizing i n  t h i s  r epor t .  Findings,  based 
on computer output ,  w i l l  be presented a s  s p e c i a l  d a t a  
r e p o r t s .  Dams and o t h e r  stream blockages, mapped i n  
t h i s  r e p o r t ,  w i l l  a l s o  be f u r t h e r  descr ibed  i n  a sep- 
a r a t e  r e p o r t ,  
P a r t  11. Water Q u a l i t y  Survey 
I n t r o d u c t i o n :  
Water Q u a l i t y  Survey w a s  conducted du r ing  P r o j e c t  AFC-8 i n  
segments one,  t h r e e  and f i v e .  Water q u a l i t y  was n o t  sampled 
f o r  t h e  Potomac River d r a i n a g e  i n  segment two because o f  s t ream 
coverage d u r i n g  segment one. Segment f o u r  inc luded  s t reams  i n  
t h e  Bal t imore  Harbor a r e a  which had i n t e n s i v e  p r i o r  moni tor ing 
by S t a t e  agenc ies .  Water q u a l i t y  s t u d y  a r e a s  corresponded t o  
segments one ,  t h r e e ,  and f i v e  f i s h e r y  s tudy  s i t e s  f o r  each r e -  
s p e c t i v e  segment. 
Water q u a l i t y  sampling sites were e s t a b l i s h e d  a t  b i o l o g i c a l  
( t r a p  and/or p l ank ton )  sampling si tes.  Each t rap /p lankton  s i t e  
was sampled f o r  water  q u a l i t y  once du r ing  t h e  s tudy  segment 
du r ing  t h e  anadromous spawning season.  T h e  purpose of t h e  
sampling was t o  determine w a t e r  q u a l i t y  s u i t a b i l i t y  f o r  anadro- 
mous f i s h  spawning. During s t u d y  segment one,  i n  a d d i t i o n  t o  
water  q u a l i t y  sampling a t  i n l a n d  f i s h e r y  i n v e s t i g a t i o n  s i t e s , .  
p r o j e c t  personne l  a s s i s t e d  t h e  Fede ra l  Environmental P r o t e c t i o n  
Agency i n  wate r  q u a l i t y  s u r v e i l l a n c e  a t  b i o l o g i c a l  i n v e s t i g a t i o n  
s i t e s  on . . t h e  Potomac River .  
A. Methods and Procedures  
1. Segment One: Potomac River  Drainage 
a .  Samplinq by P r o j e c t  Personnel  
Water q u a l i t y  sampling was conducted i n  
t h e  Potomac River  d ra inage  from May 3 t o  
May 2 7 ,  1971. Three  sampling s i t e s  were lo -  
c a t e d  on t h e  r i v e r : a t  Chain Bridge,  below 
L i t t l e  F a l l s  Dam, and above L i t t l e  F a l l s  Dam. 
Lower r i v e r  a r e a s  were j o i n t l y  sampled by 
P r o j e c t  and EPA personnel .  A t o t a l  of 133 
sampling sites were l o c a t e d  on 85 t r i b u t a r i e s  
w i th in  t h e  dra inage .  
Two s u r f a c e  water  samples were taken  a t  
each s i t e  and t h e  s u r f a c e  water  temperature  
recorded.  One sample w a s  f i x e d  f o r  d i s s o l v e d  
oxygen, u s i n g  t h e  Azide Modi f ica t ion  of t h e  
Winkler Method, and t h e  o t h e r  sample was co l -  
l e c t e d  f o r  pH,  c o n d u c t i v i t y ,  s a l i n i t y ,  sus-  
pended s o l i d s ,  and t u r b i d i t y .  Samples were 
submit ted t o  t h e  Maryland Water Resources 
Adminis t ra t ion  l a b o r a t o r y  i n  Annapolis  f o r  
ana lyses .  
b. Samplinq by Environmental P r o t e c t i o n  Aqency 
Personnel  A s s i s t e d  by Maryland F i s h e r i e s  
Admin i s t r a t i on  Personnel  
The F e d e r a l  Environmental P r o t e c t i o n  
Agency, w i th  t h e  a s s i s t a n c e  of t h e  Maryland 
F i s h e r i e s  Admin i s t r a t i on ,  i n c l u d i n g  P r o j e c t  
AFC-8 pe r sonne l ,  conducted water q u a l i t y  su r -  
v e i l l a n c e  on t h e  Potomac River  from January 2 5  
t o  June 30, 1971. The sampling a r e a  extended 
from t h e  r i v e r  mouth a t  P o i n t  Lookout t o  
Washington, D.C. a t  Key Bridge. A t o t a l  of 
2 7  r i v e r  s i t e s  were i n v e s t i g a t e d .  
Both s u r f a c e  and sub-surface  water  Sam- 
p l e s  were taken  a t  each s i t e  and t h e  s u r f a c e  
and sub-surface  water  temperatures  recorded.  
Secchi  d i s k  r e a d i n g s  and sub-surface sample 
dep ths  were a l s o  recorded ,  The samples were 
analyzed by t h e  EPA l a b o r a t o r y  i n  Annapolis.  
Parameters f o r  bo th  s u r f a c e  and sub-surface  
samples c o n s i s t e d  of d i s s o l v e d  oxygen, t o t a l  
phosphates ,  i no rgan ic  phosphates ,  t o t a l  
Kje ldah l  n i t r o g e n ,  n i t r i t e - n i t r a t e s ,  ammonia, 
and t o t a l  o rgan ic  carbon,  Chlorophyll-a was 
an a d d i t i o n a l ,  e x c l u s i v e l y  s u r f a c e  sample 
parameter.  
2. Seqment Three: Upper Chesapeake Bay Drainaqe 
Water q u a l i t y  sampling w a s  conducted i n  t h e  
Upper Chesapeake Bay d ra inage  s tudy  a r e a  from 
May 2 t o  June 8 ,  1972. E i g h t  samplina s i t e s  weke 
l o c a t e d  on t h e  Chesapeake Bay, and 156 sampling 
s i tes  were e s t a b l i s h e d  on v a r i o u s  l e v e l  t r i b u t a r i e s  
throughout t h e  s t u d y  a rea .  The Chesapeake Bay 
sites, l o c a t e d  a long t h e  mid-channel of t h e  Bay, 
extended from Pooles  I s l a n d  t o  Concord P o i n t  a t  
t h e  mouth of t h e  Susquehanna River.  Other e s t u a r -  
i n e  t r i b u t a r y  wate rs  were a l s o  sampled a l o n g . t h e i r  
mid-channels. 
Three s u r f a c e  wate r  samples were taken  a t  each 
sampling s i t e  and t h e  s u r f a c e  water  temperature  
recorded.  One sample was f i x e d  f o r  d i s s o l v e d  oxy- 
gen (us ing  t h e  Azide Modi f ica t ion  of t h e  Winkler 
Method), a  second sample was r e f r i g e r a t e d  f o r  bio- 
chemical  oxygen demand, and t h e  t h i r d  sainple was 
c o l l e c t e d  f o r  pH, c o n d u c t i v i t y ,  s a l i n i t y ,  suspen- 
ded s o l i d s ,  t u r b i d i t y ,  and t o t a l  a l k a l i n i t y .  
Samples were submi t ted  t o  t h e  Maryland Water 
Resources Adminis t ra t ion  l a b o r a t o r y  f o r  ana lyses .  
3 .  Seqment Five:  Add i t i ona l  Potomac River  and Upper 
Chesapeake Bay T r i b u t a r i e s  
Potomac River  and Upper Chesapeake Bay s t reams 
having anadromous f i s h  p o t e n t i a l  b u t  n o t  p rev ious ly  
i n v e s t i g a t e d  i n  s t u d y  segments 1 , 2 , 3 ,  o r  4 ,  were 
i n v e s t i g a t e d  i n  s tudy  segment f i v e .  Also i n v e s t i -  
g a t e d  i n  s tudy  segment f i v e  were some s p e c i a l  
c a s e s  of p r e v i o u s l y  i n v e s t i g a t e d  Potomac River and 
Upper Bay s t reams .  
I n  t h e  Potomac River  d ra inage  from May 30 t o  
June 6 ,  1974, water  q u a l i t y  samples were taken a t  
44 s i t e s  on 32 s t reams .  I n  t h e  Upper Bay s tudy  
a r e a  from June 4 t o  June  8, 1974, water  q u a l i t y  
samples were taken  a t  33 s i t e s  on 3 3  s t reams.  
Three t rap /p lankton  s i t e s  on t h r e e  Upper Bay 
d ra inage  s t reams  were n o t  sampled f o r  water  qtial- 
i t y  due t o  s t ream i n a c c e s s i b i l i t y  a t  t h e  t ime o f  
sampling. 
Upper Bay study area parameters were the same 
as for segment three. Sampled parametersincluded 
temperature, dissolved oxygen, biochemical oxygen 
demand (BOD), pH, conductivity, salinity, suspen- 
ded solids, dissolved solids, turbidity, and total 
alkalinity. Potomac River study area parameters 
were the same as those taken in segment one, which 
included all the Upper Bay area parameters except 
for BOD, dissolved solids, and total alkalinity. 
Water samples were submitted to the Maryland Water 
Resources Administration laboratory for analyses. 
B. F ind inqs  
1. Potomac R ive r  Main Stem 
Water q u a l i t y  parameter  r a n g e s  f o r  each  Sam- 
p l e d  s t a t i o n ,  bo th  s u r f a c e  and sub - su r f ace ,  are 
p r e s e n t e d  i n  Tab le  X. The d a t e  and s t a t i o n  hav- 
i n g  t h e  minimum and maximum r e c o r d i n g  f o r  each 
sampled paramete r  is summarized i n  Table  X I .  
S u r f a c e  Water Q u a l i t y  
Temperature 
A s  cou ld  be expec ted ,  wa te r  temper- 
a t u r e s  i n c r e a s e d  w i th  r i s i n g  average air! 
t empe ra tu r e  du r ing  t h e  sampl ing per iod .  
Minimum and maximum wate r  t empera tu res  
w e r e  r e co rded  on t h e  e a r l i e s t  and l a t e s t  
sampl ing d a t e s  r g s p e c t i v e l y .  
A low of 2.5 C was r eco rded  a t  s t a t i o n  
22 (Woodrow Wilson Br idge )  on January  25, 
1971,  and a  h igh  of 2 9 . 0 ~ ~  was taken  a t  
t h e  same s i t e  on June 30, 1971. 
Chlorophyl l -a  l e v e l s  w e r e  a t  a mipimum 
on t h e  e a r l i e s t  sampl ing d a t e s .  Maximum 
l e v e l s  f o r  upper s t a t i o n s  u s u a l l y  occurred 
d u r i n g  t h e  l a t t e r  p a r t  of  A p r i l ,  then  de- 
c r e a s e d  d r a s t i c a l l y  d u r i n g  May and i nc r ea sed  
a g a i n  a lmos t  t o  peak r e c o r d i n g s  by t h e  end 
of June  ( t e r m i n a t i o n  of s amp l ing ) .  A t  s t a -  
t i o n  9  (Lower Cedar p o i n t )  a s t e a d y  growth 
of Chlorophyl l -a  was expe r i enced  throughout  
t h e  sample p e r i o d ,  r e a c h i n g  a  maximum a t  
t h e  end of June.  The a r e a  below s t a t i o n  9 
peaked t h e  l a t t e r  p a r t  o f  May and u s u a l l y  
dec rea sed  t o  ve ry  low l e v e l s  by t h e  end 
of June.  
A minimum l e v e l  of 2.3 ug / l  was r eco r -  
ded on March 29, a t  s t a t i o n s  27 (Key 
 ridge) and 25 ( 1 4 t h  s t r e e t  b r i d g e ) .  The 
maximum r e c o r d i n g  f o r  t h e  r i v e r  was 355.3 
ug / l  and occur red  a t  s t a t i o n  2  (P iney  
p o i n t )  on May 27. Other  s i tes  wi th  l e v e l s  
over  80.0 ug / l  were a s  fo l l ows :  s t a t i a n  1 
( P o i n t  Lookout) - 291.8 ug / l ;  s t a t i o n  3 
 erring c r e e k )  - 172.5;  s t a t i o n  5 (St. 
Clement Bay) - 128.3;  s t a t i o n  9  (Lower 
Cedar P o i n t )  - 80.3; s t a t i o n  10  ( ~ t .  301 
 ridge) - 123.0; s t a t i o n  1 7  ( Ind i anhead )  - 
104.3;  s t a t i o n  1 8  (Pornonkey Creek)  - 102.8; 
and s t a t i o n  2 7  (Key B r i d g e )  - 53.3. 
TABLE X.  T??-'I'EK QUALITY PARAMETER RANGES FOR THE POTClMAC RIVER: 1971  
E.. 1.-0 : - 0  O.--C.: ._. .L 
0 . : : 7 - : . ' k l  C . d , 7 . > . : . i  
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17.). 11.6 : a > -  h , , ,  
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1.3-  £1 .9  I-YI O.:l!-:.'-a : 7 . ........<....... 1 . 1 - I : . ,  1.67 .  t.l . ; . ; : .  . ! .  5 :  2 , - 2 '  5 . 2 , .1.:: .7 1.2:- !.:. 
m t., t - I < , ,  * I ! , - 6  I 
------ 
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TABLE XI. 
MINIMUM-MAXIMUM RECORDINGS FOR POTOMAC 
RIVER WATER QIJALITY PARAMETERS : 1 9 7 1  
1/ Surface  H20 Qual i ty  - 
Minimum 
-- 
Maximum 
T e m n e r a t u r e  ( " C )  2.5 29 .O 
1 /'2 5 /72  G/30/72 
S t a ,  22 S t a .  22 
Ch lo rophy l l  a 2.3 356. 3 
a s  &/1 3/'29/72 5/2 7/72 
St.a. 27  Sta. 2 
S a l i r ~ i t y  ( p p t )  0.00 9 - 6 4  
L! /2 2 /?2 5/27/72 
S t a .  15,;.6, S t n .  1 
19-27 
i / Subsurface K2T) ?;lu:jl i t y  - 
- 
2 '  2 ,/ Depth-' Depth- 
Minimum ( f t  .) b!ax~murn ( f t  .) 
-- -- --- --
I 3.0 25 28.5 - 20 
1/12 5/72 6/30/72 
S t a .  22 S t a .  22 
Sec.chj. disc 5 & 0 
( i n c h e s )  4/27/72 3/31/72 
S t o .  13 Sta.  1 
T o t o l  phor;phatcs 0.092 2,155 e.082 20 2.320 20 
ns mgjl  PO It 3/31 /?2 4/? 6/72 5/27/72 6/g0/7z S t a .  1 Stn. 22 Sta. 5 Sta. 22 
T n o r ~ n n i c  phosphntrr;  C) .037 1.370 0.032 1 ', 1.830 20 
as mg/1 PO4 it 1'2 6 /7,2 6 /30 /72  11/26/72 6/36/72 
S t .  6 S t a .  21 Sta. 25 S t a .  22 
T o t ~ l  kjeldnhl ni.- 0.05j8 2.807 0.133 20 2,800 ?O 
t rogcn  ~s 1?1g/1 1.1 5 / 2 4 / 7 2  11/20/'72 3/29/72 - 6/30 172 
&La. 25 Sta. 22 Sta. 2?, S t a .  22 
-. 
Kitritp - N i t r a t e  O.CO1 2.220 9.001 - 15 _ 3.960 2 0 
86  m&/l 30 -. 3 5/72 r; Gf i2  3/'3~!72 6/28!72 20 3/30/72 S t i l ,  l , j , 5 , 7  6t.s. 12 Sta.  7 , ?  S t z .  1 6  
0.016 2 5 2.1111 20 
6/29/72 6/'20/?2 
S t a .  15 S t a .  22 
D i c s o l v p d  Oxgel-n 1 , 8  I l l  .Cl 0.2 39 13.6 2 5 
r ~ s  nc/l  6/70/?2 I /? 7,-'72 6/28 /7L' ' 1/2 5 j7cl 
Stu.  2 1  S t a .  27 Sta .  3 S t n .  22 
T o t o l  o r ~ n n i c  c n r -  1.38 11.28 1 .OF 10 .  11.32 15 
b o n  at; ~ c / l  3 /29 /72  5/27/72 3/29/72 5/2'4/72 
S t n .  24 acr.. 1 S t n .  2G 5 t r L ,  26 
I /  S t a t i o n s  t n d  (late:; t ; lvr! i  f o r  c? i r : i ; n~1 .71  c i ; ) , !  m z i x i a u l n  r c c n r d l ~ ~ s  
- 
2/ Wr~tcr d r p t h  g i v e n  f o r  n . i n l ~ . t ~ m  ?:I;! ntaxjrn;tn r e c r ~ d l n i ; . ~  
... 
S a l i n i t y  
- 
Waters  w i t h  s a l i n i t i e s  of less than  
0.5 ( p p t )  have  been c o n s i d e r e d  a s  f r e s h  
i n  some l i t e r a t u r e .  Using t h i s  c r i t e r i a ,  
a l l  Potomac R i v e r  w a t e r s  ( s u r f a c e  and sub- 
s u r f a c e  t o  a  d e p t h  of 50 f e e t  on May 1 4 ,  
and 33 f e e t  on June  1 0 )  n o r t h  of s t a t i o n  
17  ( I n d i a n h e a d )  were f r e s h  f o r  t h e  d u r a t i o n  
of t h e  sampl ing  p e r i o d  ( J a n u a r y  through 
June  ) , 
Minimum s a l i n i t i e s  of  0.00 ( p p t )  w e r e  
r e c o r d e d  i n  a  l o n g  r e a c h  from s t a t i o n  24 
( A n a c o s t i a  R i v e r  mouth) downriver  t o  s t a -  
t i o n  1 9  ( M a r s h a l l   all) and a g a i n  a t  s t a -  
1 6  (Chicamuxen Creek)  and 1 5  (Sandy p o i n t )  
on A p r i l  22. The maximum s u r f a c e  s a l i n i t y  
was 9.64 ( p p t ) ,  r e c o r d e d  a t  s t a t i o q  1 ( P o i n t  
Lookout)  on May 27. 
Secch i  D i s c  
S e c c h i  d i s c  r e a d i n g s  were 24 i n c h e s  o r  
more t h r o z g h o u t  t h e  sample p e r i o d  from 
s t a t i o n  1 u p r i v e r  th rough  s t a t i o n  8 ( r i v e r  
m i l e  39 .0 ) .  Readings  of  24 i n c h e s  o r  less,  
i n d i c a t i n g  more t u r b i d  c o n d i t i o n s ,  were i n  
e v i d e n c e  d u r i n g  t h e  sample p e r i o d  from s t a -  
t i o n s  9 t o  2 7 ,  e x c e p t i n g  s t a t i o n  1 5  where 
a 25 irch n a x i ~ u r c  was z o t e d .  
The maximum seschi disc o b s e r v a t i o n  
f o r  t h e  e n t i r e  r i v e r  was SO i n c h e s  a t  
s t a t i o n  1 on March 31. The minimum d e ~ t h  
( r e a d )  was 6 i n c h e s  a t  s t a t i o n  1 3  (Mary- 
l a n d  P o i n t )  on A p r i l  27. 
T o t a l  Phosxha tes  
--- -
I n  g e n e r a l ,  a v e r a g e  phospha te  l e v e l s  
were h i g h e s t  i n  t h e  a r e a  of  s t a t i o n s  21 
 road C r e e k )  and 22 (woodrow Wilson 
  ridge). Tnese  s i t e s  a r e  immedia te ly  
below t h e  Blue  P l a i n s  sewage Lreatment  
p l a n t  t h a t  s e r v e s  t h e  Washington, D.C. 
m e t r o p o l i t a n  a r e a .  S u r f a c e  phospha tes  
were r e l a t i v e l y  low b o t h  u p r i v e r  from 
s t a t i o n  26 (Memorial B r i d g e )  and from 
s t a t i o n s  1 t h r o u g h  8 (Nea le  S o ~ n d ) .  
A s u r f a c e  maximum of  2.156 mg/l 
PO4 was t a k e n  a t  s t a t i o n  2 2  on A p r i l  2 6 .  
A minimum of  0.092 mg/l PO4 was r e c o r d e d  
a t  s t a t i o n  1 0 1 1  March 31. 
I n o r g a n i c  P h o s p h a t e s  
- - 
I n o r g a n i c  p h o s p h a t e s  r e a c h e d  t h e  h igh-  
e s t  l e v e l s  from s t a t i o n  20 ( p i s c a t a w a y  
Creek) t o  s t a t i o n  2 3  ( ~ e l l v u e ) .  T h i s  a r e a  
i s  i n  the immediate  v i c i n i t y  o f  Blue  I ' l a i n s  
sewage t r eakment  p l a n t .  Low a v e r a g e  s u r f  a c e  
q u a n t i t i e s  were ' ana lyked  i n  samples  t a k e n  
from s t a t i o n s  l l t h r o u g h  7 and i n  t h e  r i v e r  
n o r t h  of s t a t i o n  24 ( A n a c o s t i a  R i v e r  mouth) .  
The l o w e s t  l e v e l  was 0.037 m g / l  PO 
sampled from s t a t i o n  26 on A p r i l  26. t h e  
h i g h e s t  i n o r g a n i c  p h o s p h a t e  c o n t e n t  was 
1.370 mg/l PO4 a t  s t a t i o n  21 on June  30. 
T o t a l  K j e l d a h l  N i t r o q e n  
T o t a l  k j e l d a h l  n i t r o g e n  r e a d i n g s  were 
h i g h e s t  i n  a r e a c h  from s t a t i o n s  1 9  t o  23. 
Record ings  d e c r e a s e d  from s t a t i o n  1 9  down- 
r i v e r  t o  s t a t i o n  10.  L e v e l s  t h e n  i n c r e a s e d  
from s t a t i o n  1 0  t o  n e a r  maximums a t  s t a t i o n  
1. Lowest l e v e l s  were c o n t a i n e d  i n  t h e  
a r e a s  u p r i v e r  from s t a t i o n  23. 
Minimum TKN c o n t e n t  was 0.098 m g / l  N .  
r e g i s t e r e d  from t h e  s t a t i o n  25  sample on 
May 24 .  The maximum r e a d i n g  was r e c o r d e d  
n o t  f a r  downr ive r ,  a t  s t a t i o n  22 immed- 
i a t e l y  below Blue  P l a i n s .  The A p r i l  26  
sample t a k e n  a t  t h a t  s t a t i o n  y i e l d e d  
2.807 mg/l N. 
N i t r i t e - N i t r a t e  
N i t r i t e - n i t r a t e  l e v e l s  were l o w e s t  a t  
downriver  s t a t i o n s  1 th rough  5 and i n  t h e  
Wicomico R i v e r  a t  s t a t i o n  6. 
The maximum r e a d i n g  of 2.220 mg/l 
. 
NO3-N a t  s t a t i o n  1 2  ( ~ a n j e m o y  c r e e k )  on 
March 30 was more t h a n  doub le  t h e  h i g h e s t  
l e v e l  o b t a i n e d  a t  s t a t i o n s  11 o r  13. 
Minimum a n a l y s e s  o f  0.001 mg/l NO3-N were 
r e c o r d e d  a t  f o u r  s u r f a c e  s t a t i o n s  d u r i n g  
t h e  l a t t e r  p a r t  of May and June .  These 
s t a t i o n s  w e r e :  1; 3 ( H e r r i n g  C r e e k ) ;  5 
( S t .  Clement B a y ) ;  and 7  (Cobb I s l a n d  
Light-Wicomico ~ i v e r  ) .
Ammonia 
The h i g h e s t  ammonia n i t r o g e n  l e v e l s  
w e r e  c e n t e r e d  i n  t h e  r e a c h  froin s t a t i o n s  
1 9  t o  23. O v e r a l l  v a l u e s  were c o n s i s -  
t e n t l y  low i n  t h e  upper  p o r t i o n  of t h e  
t e s t e d  a r e a  above s t a t i o n  24.  Addi t ion-  
a l l y ,  t h e  v a l u e s  f o r  s u r f a c e  samples  de-  
creased d r a m a t i c a l l y  a s  t h e  d i s t a n c e  i n -  
c r e a s e d  downriver  from s t a t i o n  22 ( v i c i n -  
i t y  of Blue P l a i n s  sewage t r e a t m e n t  p l a n t ) .  
The maximum l e v e l  r e c o r d e d  was 2.050 
m g / l  N sampled a t  s t a t i o n  22 on A p r i l  25, 
w h i l e  t h e  minimum was 0.007 mg/l N recclr- 
ded a t  s t a t i o n  5 on May 27 .  
D i s s o l v e d  Oxygen 
- 
Disso lved  oxygen r e c o r d i n g s  were roun-  
ded o f f  t o  t h e  n e a r e s t  t e n t h  of one p e r  
c e n t .  S u r f a c e  d i s s o l v e d  oxygen below 5.0 
mg/l were r e p o r t e d  a t  s t a t i o x s  6 ,  11, 1 3 ,  
1 4 ,  1 6 ,  20, 21, 22,  and 24. Disso lved  
oxygen l e v e l s  below 3.0 mg/l were r e p o r -  
t e d  a t  s t a t i o n s  20, 21,  and 22, w i t h  t h e  
minimum f o r  t h e  e n t i r e  r i v e r  of 1.8 mg/l 
r e c o r d e d  a t  s t a t i o n  21 on June  30. Blue 
P l a i n s  sewage t r e a t m e n t  p l a n t  i s  immediate- 
l y  ups t ream from s t a t i o n  22 which p robaSly  
i n f l u e n c e s  oxygei? l e v e l s .  The maximum 
s u r f a c e  d i s s o l v e d  oxygen was 14.0 mg/l 
t a k e n  a t  s t a t i o n  23 on J a n u a r y  25. T h i s  
i s  s l i g h t 1 8  over  100 p e r  c e n t  s a t u r a t i o n  
a t  t h e  3.0 C t e m p e r a t u r e  r e p o r t e d  f o r  t h e  
sample t ime.  
T o t a l  Orqanic  Carbon 
- -- 
S t a t i o n  2 2  h a s  t h e  h i g h e s t  o r g a n i c  
c a r b o n  l e v e l  i n  i t s  v i c i n i t y .  The max- 
imum r e c o r d i n g ,  however,  i s  f r o n  s t a t i o n  
1. S t a t i o A i  1 h a 3  11.28 ng / l  C r e p o r t e d  
on May 2 7 ,  t h e  l a s t  t ime  TOC w a s  a n a l y z e 4  
a t  t h i s  s i t e .  The h i g h  ca rbon  l e v e l  c o i n -  
c i d e s  w i t h  t h e  h i g h e s t  c h l o r o p h y l l - a  r e a l -  
i n g  f o r  t h a t  s t a t i o n  on t h e  same d a t e .  
The minimum TOC l e v e l  was 1.18 mg/l C 
r e c o r d e d  a t  s t a t i o n  24 on March 29.  
Subsurf  a c e  Water Q u a l i t y  
The s ~ b s u r f a c e  w a t e r  q u a l i t y  c h a r a c t e r i s -  
t i c s  f o l l o w e d  t h e  same g e n e r a l  t r e n d s  as  t h e  
s u r f a c e  l a y e r  ch able x). A l l  s u b s u r f a c e  Sam- 
p l e s  were n o t  c o l l e c t e d  f r o s  t h e  same dep th .  
I n  a d d i t i o n ,  t h e  f o l l o w i n g  g e n e r a l  d i f f e r e n c e s  
i n  s u r f a c e  and s u b s u r f a c e  wa te r  q u a l i t y  shou ld  
be no ted .  Below s t a t i o n  1 4  (Smith  p o i n t )  s t r a -  
t i f i c a t i o n  due t o  s a l i n i t y  i s  a p p a r e n t  w i t h  
most of  t h e  s u b s u r f a c e  minimum-ma:timum r e c o r d -  
i n g s  exceed ing  s u r f a c e  r e a d i n g s  for t h e  same 
s t a t i o n s .  
A t  s t a t i o n s  1 t h r o u g h  3 s u b s u r f a c e  ammoriia 
maximums were more t h a n  d o u b l e  t h e  s u r f a c e  
l e v e l s .  S ~ b s u r f a c e  d i s s o l v e d  oxygerl rninimurtis 
were s e v e r e l y  d e p r e s s e d  a l s o  i n d i c a t i n g  
s t r a t i f i c a t i ~ ~ ~ .  S i t e s  w i t h  minimum recorded  
d i s s o l v e d  oxygen l e s s  t h a n  3.0 mg/l wsre:  1 ,  , 
2,  3,  4 ,  6 ,  8, 9 ,  1 0 ,  1 1 ,  1 2 ,  and 22. D i s -  
s o l v e d  oxygen of 1 .0  mg/l o r  l e s s  was no ted  
a t  s t a t i o n s  1, 2 ,  3 ,  4 ,  8 ,  a n d  9. 
T o t a l  o r g a n i c  c a r b o n  a n a l y s e s  show maxinum 
r e a d i n g s  f o r  t h e  s u b s u r f a c e  samples  a t  s t a t i o n s  
1 th rough  3  t o  be s i g n i f i c a n t l y  less  t h a n  s u r -  
face samples. At station 1 subsurface carbon 
levels were 45 percent of the surface reading, 
while stations 2 and 3 were 35 percent and 66 
percent, respectively of surface recordings. 
Recordings may be accounted for by the ele- 
vated surface chlorophyll-a that was found at 
stations 1 through 3. 
c. Fisheries Siqnificance of Water Quality 
Information indicates the primary spawning 
area in the river for striped bass and American 
shad is determined by salinity gradients. 
These species selected the area immediately 
upriver of the freshwater-saline interface, 
here considered as 0.5 (ppt). This places the 
majority of all river spawning of anadromous 
species in the area north of Nanjemoy Creek 
during this study. The principal spawning 
species include the white perch and the clu- 
peids, which also spawn extensively in small 
freshwater streams, 
The great majority of striped bass spawn- 
ing, based on plankton analysis, extended up- 
river to station 18 (plankton station) with 
only a mid-June confirmation at stations 21 
and 22 (plankton stations 12 and 13) recorded 
beyond this point. American shad were docu- 
mented primarily upriver to station 20 (plank- 
ton station 11). These upstream limits of two 
commercially important species may be produced 
by the area of undesirable water quality below 
the Washingto~, DOC. metropolitan area and the 
Blue Plains sewage treatment plant discharging 
in the vicinity of stations 21 and 22. 
The chemical factors most affecting fish 
propagation are probably combinations of pH 
(not analyzed), ammonia nitrogen, and dissolved 
oxygen. High nutrient levels (salts) are 
contributed primarily by the Blue Plains plant. 
The possibility also exists of heavy metals 
contamination of water discharged in this area. 
Even the species which may migrate beyond 
the affected area to spawn, such as the whlte 
perch and clupeid herrings, subject their 
eggs a?d larvae to the stress that ca? be 
created by poor water quality conditions. 
B. F ind ings  c o n t f d  
! 
2. Potomac River  Drainage T r i b u t a r i e s  
a. Su r f ace  Water Q u a l i t y  
R e s u l t s  f o r  t h e  wate r  q u a l i t y  ana ly se s  of 
t h e  Potomac River  d r a i n a g e  t r i b u t a r i e s  a r e  sum- 
mar ized i n  Tab le  XII. The r anges  f o r  t h e  175 
sampled stream sites a r e  a s  fo l l ows :  
Water Temperature ( O C )  9.4-26.1 
Conduc t iv i t y  (umhos/cm) 40-20,000 
S a l i n i t y  ( p p t )  cO.1-12.0 
Dissolved Oxygen (ppm) 1.4-13.4 
T u r b i d i t y  ( J T U  o r  ppm) 1-700 
Suspended S o l i d s  (ppin) 1-520 
The 5.1 minimum p H  r e c o r d i n g  was 'taken 
on Western Branch i n  t h e  S t .  Mary 's  River  
d r a inage .  The 7.8 maximum p H  r e c o r d i n g  
was t aken  on Fisherman Creek a l s o  i n  t h e  
S t .  Mary's  River  d r a inage .  The m a j o r i t y  of 
p H  r e a d i n g s  of  6.0 and less were taken  on 
s t r eams  l o c a t e d  i n  t h e  Lower Potomac River  
Area Sub-basin. Low pH r e c o r d i n g s  were 
probab ly  a t t r i b u t a b l e  t o  d r a i n a g e  from 
wooded swamp h a b i t a t  i n  t h i s  a r e a .  
Water Temperature 
Theolowest  water  t empe ra tu r e  r e c o r d i n g  
was 9.4 C ,  t aken  on Church Creek i n  t h e  
St,. Mary 's  River  d r a i n a g e  on May 3,  1971. 
The g e n e r a l l y  lower wate r  t empe ra tu r e s  i n  
t h e  S t .  Mary's  River  d r a i n a g e  c a n  be a t t r i -  
buted t o  the f a c t  t h a t  sampl ing was con- 
duc t ed  e a r l i e s t  i n  t h e  season  i n  t h e  S t .  
Mary's  R ive r  d r a i n a g e .  The maximum water  0 t empe ra tu r e  r e c o r d i n g  was 26.1 C ,  taken on 
Oxon Run i n  t h e  Washington D.C. South  Area 
Drainage on May 1 9 ,  1971. 
Conduc t iv i t y  
Minimum and maximum c o n d u c t i v i t i e s  were 
r eco rded  i n  t h e  S t .  Mary's  River  d r a inage .  
The minimum c o n d u c t i v i t y  r e a d i n g  of 40 
umhos/cm ( < 0 . 1  p p t  s a l i n i t y )  was r eco rdsd  
on Western Branch. The maximum c o n d u c t i v i t y  
TABLE X I 1  
WATER QUALITY PARAMETER RANGES FOR POTOMAC RIVER DRAINAGE TRIBUTARIES 
DISSOLVED SUSP. 
NO. STREAMS NO. S I T E S  WATER' CONDUCTIVITY S A L I N I T Y  OXYGEN TURB. SOLIDS 
DRAINAGE INVESTIGATED I N  DRAINAGE SAMPLE DATES pH TEMPERATURE (OC) PMHOS/CM (PPT) (PPM) (PPM) (PPM) 
0 2 - 1 4 - 0 1  : 
LOWER POTO!IAC RIVER AREA 
SUB-BASIN 
SUB-SUB BASINS: 
03: S t .  M a r y ' s  R i v e r  Dr .  11 
0 5 :  B r e t o n  Bay  Dr .  9 
06 :  S t .  C l e m e n t  Bay  D r .  6 
0 7 :  W i c o m i c o  R i v e r  D r .  1 5  
08: G i  1 b e r t  Swamp D r .  
09: Z e k i a h  Swamp Or. 
10: P o r t  Tobacco  R i v e r  D r .  6 
17 : Nan jemoy  C r e e k  D r .  9 
1 2 :  Ma t tawoman C r e e k  D r .  8 
1 3 :  Po tomac  R i v e r  Mouth A r e a  D r .  1 
1 4 :  H u g g i n s  P o i n t - S t r a i t  Point 3 
A r e a  D r .  
1 5 :  W h i t e  Neck P o i n t - C o l t o n  1 
P o i n t  A r e a  Or. 
TABLE X I 1  
DISSOLVED SUSP. 
NO. STREAMS NO. SITES WATER CONDUCTIVITY SALINITY OXYGEN TURB. SOLIDS 
DRAINAGE INVESTIGATED I N  DRAINAGE SAMPLE DATES pH TEMPERATURE (OC) ~MHOS/CM 
'PPT) (PPM) (PPM) (PPM' 
16: Morgantown Area Dr. 6 6 5-12-71, 6-04-74 6.0-6.7 15.0-20.0 60-8,000 <0.1-4.5 8.2-10.7 4-13 2-42 
6-05-75 
18: Chicamuxen Creek t o  River- 6 6 5-10-71, 5-27-71 6.5-7.5 14:4-21.9 60- 190 c0.1 2.8-11.7 4-12 2-21 
s i d e  Area Dr. 
19: Potomac Heights Area Dr. 2 3 5-10-71, 5-27-71 5.4-7.6 15.0-21.9 59-210 C0.1-0.1 8.1-9.7 14-17 16-32 
5-30-74 
WASHING TO^^ METROPOLITAN AREA 
SUB-BAS I N  
SUB-SUB BASINS: 
01 : Potomac River ~ a i n s t e m b '  Summarized separately a t  bottom o f  page 
02: Piscataway Creek Dr. 
03: Anacostia River D r .  
04: Rock Creek Dr. 2 8 5-18-71.5-30-71 6.7-7.2 17.8-19.5 167-741 <0.1-0.4 6.9-9.1 3-70 2-158 
07: .klashington D.C. South 8 11 5-19-71 , 5-27-71 5.5-7.6 15.6-26.1 140-260 d0.1-0.1 5.4-9.8 1-500 2-252 
Area Dr. 
TOTALS : 11 7 175 
gl : Potomac River Mainstem a t  1 2 5-18-71 7.6-7.9 17.5 229-234 0.1 9.4-10.2 9-16 36-92 
L i t t l e  Fa l l s  (below and 
- -- - . - - . -  - 
above f i  shway ) 
r ead ing  of 20,000 umhos/cm ( 12 p p t  s a l i n i t y )  
was recorded on Fisherman Creek. 
S a l i n i t y  
S a l i n i t i e s  on t h e  m a j o r i t y  of s t reams  
i n v e s t i g a t e d  were l e s s  than  0.1 pp t .  The 
maximum s a l i n i t y  of 1 2  p p t  was recorded on 
Fisherman Creek. A s  would be expected,  
t h e  h igher  s a l i n i t y  r eco rd ings  were taken 
i n  t h e  lower r i v e r  d ra inage .  Beginning wi th  
t h e  Nanjemoy Creek d ra inage ,  a l l  u p r i v e r  
d ra inages  had s a l i n i t y  r eco rd ings  of 0.1 p p t  
and l e s s ,  wi th  t h e  except ion of Watts Branch 
i n  t h e  Anacost ia  River  d ra inage  and Broad 
Branch i n  t h e  Rock Creek drainage.  S a l i n -  
i t i e s  on t h e s e  two s t reams  were 0.2 p p t  and 
0.4 p p t ,  r e s p e c t i v e l y .  I n d u s t r i a l  po l lu -  . 
t a n t s  o r  c h l o r i n a t e d  sewage may have pro- 
duced t h e s e  two r e l a t i v e l y  high s a l i n i t i e s .  
Dissolved Oxyqen 
The minimum d i s s o l v e d  oxygen r eco rd ing  
of 1.4 ppm was t aken  on Char les ton  Creek 
i n  t h e  Wicomico River  d ra inage .  The low 
r e a d i n g  can be a t t r i b u t e d  t o  low f low con- 
d i t i o n s  and t h e  June  4 ,  1974 sample d a t e .  
Other  d i s s o l v e d  oxygen va lues  of l e s s  t han  
6.0 ppm were recorded  on an unnamed t r i b u -  
t a r y  t o  t h e  Potomac River  i n  t h e  Chica- 
muxen Creek t o  R i v e r s i d e  Area d ra inage  
( 2 . 8  ppm), on Swan Creek i n  t h e  Washington 
D.C. South Area d r a i n a g e  (5.4 ppm), and a t  
two Anacost ia  River  s i t e s  ( 3 . 6  ppm and 3 . 8  
ppm). The low d i s s o l v e d  oxygen r e c o r d i n g  
on Swan Creek was probably  due t o  storm 
d r a i n  d i scha rge  from a  marina and r e s iden -  
t i a l  development i n  t h e  a rea .  The low dis-  
so lved  oxygen r e c o r d i n g s  on the  Anacost ia  
River  were mid-morning r ead ings  t y p i c a l  of 
t h e  noc tu rna l  d i s s o l v e d  oxygen s a g  on t h e  
urbanized r i v e r .  The maximum d i s s o l v e d  
oxygen r eco rd ing  of 13.4 ppm was taken  on 
t h e  upper r e a c h  of t h e  S t .  Mary's River  
a t  S t .  Andrews Church Road. The g e n e r a l l y  
h ighe r  d i s so lved  oxygen va lues  i n  t h e  lower 
Potomac River  d r a i n a g e  can  be a t t r i b u t e d  t o  
t h e  f a c t  t h a t  sampling was conducted e a r l i e r  
i n  t h e  season i n  t h e  lower r i v e r  d ra inage  
when water t empera tures  w e r e  lower (oxygen 
s o l u b i l i t y  and water  t empera ture  a r e  i n -  
v e r s e l y  r e l a t e d ) .  
T u r b i d i t y  
Minimum t u r b i d i t i e s  of one (1) Jackson 
T u r b i d i t y  Un i t  ( J T U  o r  ppm) were recorded  
on Tomakokin Creek i n  t h e  S t .  Clement Bay 
d r a i n a g e  and Broad Creek i n  t h e  Washington 
D.C. South Area d r a i n a g e .  The m a j o r i t y  of 
s t r eams  i n v e s t i g a t e d  had t u r b i d i t i e s  of 
l e s s  than  50 J T U ,  which i n d i c a t e d  r e l a t i v e l y  
c l e a r  water .  The  maximum t u r b i d i t y  r eco rd -  
i n g  of 700 JTU was t aken  on an unnamed tri- 
b u t a r y  i n  t h e  P i sca taway  Creek d r a i n a g e  and 
was p robab ly  t h e  r e s u l t  of urban develop- 
ment a long t h e  wate rcourse .  Other  h igh  t u r -  
b i d i t i e s  were r eco rded  on G i l b e r t  Creek i n  
t h e  G i l b e r t  Swamp d r a i n a g e  (220 JTU), on 
Carey Branch i n  t h e  Washington D.C. South 
Area d r a i n a g e  (500 JTU), and on Northwest 
Branch i n  t h e  Anacos t i a  River  d r a i n a g e  . 
(500 JTU). T h e  h i g h  t u r b i d i t y  on G i l b e r t  
Creek r e f l e c t e d  r e c e n t  s t ream channe l iza -  
t i o n  by t h e  F e d e r a l  S o i l  Conservat ion Ser- 
v i c e ,  The h i g h  t u r b i d i t y  on Carey Branch 
was p robab ly  a t t r i b u t a b l e  t o  r e s i d e n t i a l  
development i n  t h e  a r e a .  The h igh tu rb id -  
i t y  on t h e  Northwest  Branch was p robab ly  
due  t o  t h e  sewage t r e a t m e n t  d i s c h a r g e  on 
R t .  208 i n  H y a t t s v i l l e .  
Suspended S o l i d s  
Minimum r e c o r d i n g s  f o r  suspended s ~ l i d s  
of 1 ppm were r eco rded  on Burnt  M i l l  Creek, 
McIntosh Run, Moldier  Run, Nelson Run, and 
Tom Swamp Run i n  t h e  Breton Bay d ra inage ,  
Suspended s o l i d s  of 1 ppm were a l s o  r e s o r -  
ded on Locust  Run and S t .  Clement Creek i n  
t h e  S t .  Clements Bay d ra inage .  The m a j o r i t y  
of  s t reams  i n v e s t i g a t e d  had suspended s o l i d s  
r e a d i n g s  of less  t h a n  50 ppn. The maximum 
r e c o r d i n g  f o r  suspended s o l i d s  of  520 ppm 
was on t h e  Northwest  Branch. Other h igh  
r e c o r d i n g s  f o r  suspended s o l i d s  were on 
G i l b e r t  Creek (296  ppm), on an unnamed tri- 
b u t a r y  t o  P i sca taway  Creek (376  ppm), and 
on Carey Branch (252 ppm). High r e c o r d i n g s  
f o r  suspended s o l i d s  corresponded wi th  
h i g h  t u r b i d i t y  r e a d i n g s .  
General  Appearance 
General  wa te r  appearance  i n  t h e  r i v e r  
and i n  t h e  d r a i n a g e  d e t e r i o r a t e d  abovt: P i s -  
cataway Creek. O f t e n ,  t h e  water  had n d i s -  
a g r e e a b l e  odor. P robab l e  r ea sons  f o r  t h e  
d e t e r i o r a t i o n  w e r e  sediment  d i s c h a r g e s ,  
sewage o u t f a l l s ,  and o t h e r  c o n d i t i o n s  assoc-  
i a t e d  wi th  urban development. 
b. F i s h e r i e s  S iqn i f i cance  of Water Q u a l i t y  
I n  an e f f o r t  t o  determine i f  t h e r e  is a cor- 
r e l a t i o n  between water q u a l i t y  and anadromous 
f i s h  spawning, each water q u a l i t y  parameter is 
p re sen ted  below wi th  low and h igh  va lues  (ex- 
c e p t i n g  water  temperature)  and a s s o c i a t e d  mad- 
romous f i s h  presence o r  absence. 
Anadromous f i s h  were n o t  p r e s e n t  i n  t h e  
Western Branch which had t h e  5.1 minimum pH 
va lue .  Anadrornous f i s h  were p r e s e n t ,  however, 
i n  Pomonkey Creek a t  s t ream mi l e  2 . 1  a2d 
a l s o  i n  a n  unnamed t r i b u t a r y  t o  Mattawoman 
Creek, both  wi th  a pH of 5.4, Mature a lewife  
and whi te  perch and herring eggs and l a r v a e  
were c o l l e c t e d  on Pomonkey Creek. Mature 
a l e w i f e  and t h e i r  eggs were c o l l e c t e d  3n t h e  
unnamed t r i b u t a r y  t o  Mattawoman Creek, 
Anadromous f i s h  were no t  p r e s e n t  i n  Fish-  
erman Creek which had a 7.8 maximum p H  value .  
Anadromous f i s h  were p r e s e n t ,  however, i n  
Pomonkey Creek a t  t h e  mouth where t he  pH was 
7.6. Alewife and white perch  a d u l t s ,  eggs,' 
and l a r v a e  were c o l l e c t e d .  
There was no c o r r e l a t i o n  between recor -  
ded p H  va lues  and anadromous f i s h  spawning. 
Water Temperature 
A f t e r  t h e  i n i t i a l  spawning r u n  f o r  a 
s p e c i e s ,  t h e  d a t a  d i scounted  water  temper- 
a t u r e  a s  having any p r o h i b i t i v e  e f f e c t  on 
s u c c e s s i v e  spawning runs .  Temperatures 
were v a r i a b l e  bu t  s u i t a b l e  f o r  spawning of 
a l l  anadromous s p e c i e s  du r ing  each respec-  
t i v e  spawning season,  
Anadromous s p e c i e s  spawn t h e  ma jo r i t y  
of t imes  i n  wate rs  having a s a l i n i t y  of 
l e s s  t han  0.1 ppt. Neve r the l e s s ,  h e r r i n g  
and whi te  perch  l a r v a e  were c o l l e c t e d  i n  
Chapt ico  Bay, having a s a l i n i t y  of 4.4 ppt .  
Ac tua l  spawning, however, may have occurred 
upstream i n  Chaptico Creek where t he  s a l -  
i n i t y  was recorded a s  less than  0.1 pp t .  
Dissolved Oxyqen 
Anadromous f i s h  w e r e  n o t  p r e s e n t  ' in Charles-  
ton  Creek which had t h e  minimum d i s so lved  
oxygen va lue  of  1 .4  ppm, nor were they 
p r e s e n t  i n  Thorne  Gut which had a low d i s -  
solved oxygen va lue  of 2.8  pprn. Both 
s t r eams  were r e l a t i v e l y  sma l l  i n  s i z e .  Two 
o t h e r  sma l l  t r i b u t a r i e s  i n  t h e  same r i v e r  
a r e a  a s  Thorne Gut had oxygen v a l u e s  i n  
e x c e s s  of 9.0 ppm, b u t  a l s o  l acked  anadromous 
s p e c i e s  documentat ion.  
Other d i s s o l v e d  oxygen v a l u e s  of less 
t h a n  5.0 ppm were r eco rded  f o r  two s i t e s  on 
t h e  Anacos t i a  River  where a l e w i f e  and whi te  
pe r ch  spawnina  was documented. Low f low 
v e l o c i t y  is probab ly  a  g r e a t e r  d e t e r r e n t  
t o  anadromous f i s h  spawning t han  low d i s -  
so lved  oxygen. N e v e r t h e l e s s ,  low d i s s o l v e d  
oxygen may have adve r se  effects  on egg 
development and l a t e r  l i f e  s t a g e s  of anad- 
romous s p e c i e s .  
T u r b i d i t y  and Suspended S o l i d s  
Northwest Branch had t h e  h i g h e s t  va lue  
f o r  suspended s o l i d s  (520 ppm) and a l s o  a 
v e r y  high t u r b i d i t y  (500  JTU) .  Alewife 
and whi te  pe rch  a d u l t s  and eggs were co l -  
l e c t e d .  T u r b i d i t y  and s o l i d s  a p p a r e n t l y  
do n o t  p r even t  spawning ,of  anadromous 
s p e c i e s .  Egg and l a r v a l  development, how- 
e v e r ,  could  be s u b j e c t  t o  adverse  e f f e c t s  
from t u r b i d i t y .  
3. Upper Chesapeake Bay Drainaqe 
a.  S u r f a c e  Water Q u a l i t y  
R e s u l t s  f o r  t h e  wate r  q u a l i t y  ana ly se s  of 
t h e  Upper Chesapeake Bay d r a i n a g e  a r e  summar- 
i z e d  i n  Tab le  X I I I .  The r a n g e s  f o r  t h e  197  
s t r eam and Bay si tes a r e  a s  fo l l ows :  
0 Water Temperature ( C )  4.4-26.7 
Conduc t iv i t y  (umhos/cm) 22-4828 
S a l i n i t y  ( p p t )  '0.1-2.5 
Disso lved  Oxygen (ppm) 1.4-14.8 
T u r b i d i t y  ( JTu  o r  ppm) 1-3000 
Suspended S o l i d s  (ppm) 1-32,680 
T h e  4.7 minimum pN r e c o r d i n g  was t aken  
on an unnamed t r i b u t a r y  t o  Nor theas t  R iver .  
Maximum pH r e c o r d i n g s  of 8.3 were t aken  on 
Back Creek and M i l l  C reek ,  both  i n  t h e  Sas- 
s a f r a s  R ive r  d r a i n a g e .  
TABLE XI11 
WATER QUALITY PARAMETER RANGES FSR THE UPPER CHESAPEAKE BAY DRAINAGE 
c 
NO. STREAMS NO. SITES WATER CONDUCTIVITY SALINITY OXYGEN TURB. SOLIDS 
DRAINAGE INVESTIGATED I N  DRAINAGE SAMPLE DATE pH TEMPERATURE (OC) ~MHOS/CM (PPM)  (PFM) (PPM) (PpT) 
02-1 2-02: 
LOWER SUSQUEHANNA RIVER AREA 
SUB-BASIN 
SUB-SUB B A S I N S :  
- 
01 : Susquehanna R i v e r  (Below 1 
Conowingo Dam) 
02: Deer Creek Dr .  1 
03: Oc to ra ro  Creek Dr. 5 
10: Havre De Grace Area Dr. 3 
11: Ba inb r idge  Area Dr. 4 
02-13-06: 
ELK RIVER AREA SUB-BASIN 
SUB-SUB BASINS: 
01: Sassafras R i v e r  Dr. 19 
02: E l k  R i v e r  Mainstem 1 
03: Bohemia R i v e r  Dr. 12 
04: Back Creek Dr. 3 
06: Nor theas t  R i v e r  Dr. 11 
TABLE X I11  
-.--.. 
-S~%OLVEO SUSP. 
NO. STREAMS NO. SITES WATER CONDUCTIVITY SALINITY OXYGEN TURB. SOLIDS 
- DRAINAGE - INVESTIGATED I N  DRAINAGE SAMPLE DATE pH TEMPERATURE (OC) UMHOS/CM (PPT) (PPM) (PPM) (PPM) 
07: Furnace Bay Area Dr. 3 .  5 5-03-72 6.9-7.3 15.0-15.6 85-200 <0.1-0.1 9.1-11.1 5-10 1-2 
08: S t i l l p o n d - F a i r l e e  Area Dr .  10 19 5-24-72, 5-25-72. 6.6-7.5 15.0-22.8 74-4828 ~ 0 . 1 - 2 . 5  1.4-12.5 11-32 . 3-36 
5-26-72, 6-02-72 
10: C r y s t a l  Beach Area Dr. 4 5 5-23-72, 5-31-72 5.4-7.4 18.3-22.2 111-1392 ~ 0 . 1 - 0 . 7 .  8.2-12.3 6-28 12-42 
11  : E l k  Neck (E lk  R i v e r )  Area Dr. 5 7 5-02-72, 5-23-72 4.8-7.1 15.2-20.6 22-388 ~ 0 . 1 - 0 . 2  8.1-10.4 1-40 6-124 
6-06-74 
12: P o r t  Herman Area Dr.  1 1 6-06-72 7.0 18.3 117 <0.1 7 . 6 '  20 9 
13: E l k  R i v e r  Headwaters 
Area Dr. 
02-1 3-07: 
BUSH RIbER AREA SUB-BASIN 
SUB-SUB BASINS: 
GI : Swan Creek Dr 
02: Bush R i v e r  Dr. 
03: Bynurn Run Dr. 
04: Winters  Run O r .  
05: Aberdeen P r o v i n g  Ground 
Area Dr. 
TASLE XI11 
-- " -  - 
------ ----- 
-. -- 
v U 
No. sTREMts No. SITES WATER CoNWcTxvxTY SALINITY ';i%OG:NEDTuRB. s E i  
DRAI NAGi INVESTIGATED I N  DRAINAGE SAMPLE DATE pH TEMPERATURE ( O C )  uMHOS/CM (PPT) ( P ~ M )  (PPM) (PPM) 
02-1 3-08 : 
GUNPOWDER RIVER AREA SUB-BASIN 
SUB-SUB BASIIIS: 
01 : Gunpowder R ive r  Dr. 3 4 5-08-72, 6r04-74 6.7-7.2 1C.3-19.5 180-480 <0.1-0.2 6.7-8.6 6-56 8- 98 
02: Gunpowder F a l l s  Dr. 5 7 5-05-72, 6-04-74 6.7-8.4 15.6-21.0 124-247 <0.1-0.1 9.2-11.3 4-20 2-56 
03: L i t t l e  Gunpowder F a l l s  Dr. 1 3 5-05-72 7.1-7.2. 12.8-!3.9 120-128 4 . 1  11.4-16.0 10-25 26-80 
04: B i r d  R ive r  Dr. 
02-1 3-99: 
CHESAPEAKE BAY PROPER SUB-BASIN 
SUB-SUB BASIN: 
99: Upper Chesapeake Bay 1 8 5-02-72, 5-05-72 7.0-7.4 13.9-16.7 160-245 ~0.1-0.1 7.2-11.5 10-20 1-33 
(Above Old Bay Br idge)  5-09-72 
TOTALS : 
1 / RANGES : - 
~ ' B . o . D .  range f o r  the 197 sampled stream s i t e s  :,as 0.4-28.0 ppm 
Water Temjerature - -- 
Plinimum water temperature r ec?rdi.ngs of 
4 -  were taken on Pierr;-ng Run and Rock 
Creek i n  t h e  Havre de Grace Area drainage 
on May 3 ,  1972. These were the  only two 
streams sampled i n  t he  Havre de Grace 
Area on May 3 ,  1 9 7 2 .  Rock Run, i n  t he  
Sainbridge Area dra inage ,  was sampledo 
May 3 ,  1972 and  h?d 2 r e - d i n g  of 15.6 C. 
The maximum wa ter temperature recording of 
2 6 . 7 ' ~  was taken on I s l a n d  Creek i n  t h e  
Sassaf ras  River drainage on May 2 4 ,  1972 .  
The major i ty  of streams inves t iga ted  
had s a l i n i t i e s  of l e s s  than 0.1 ppt .  Only 
seven of the 1 2 6  streams sampled had s a l i n -  
i t i e s  g r e a t e r  than 0.5 ppt .  These seven 
streams were loca ted  i n  the  St i l lpond-  
F a i r l e e  Area dra inage  and the  Crys ta l  Beach 
Area drainage.  These streams a re  i n  the 
lower por t ion  of t h e  Upper Chesapeake Bay 
dra inage  where higher  s a l i n i t i e s  would be 
expected. T i m s  Creek, i n  the  St i l lpond-  
F a i r l e e  Area drainage,  had the  maximum 
recorded s a l i n i t y  value of 2 . 5  ppt .  
Dissolved Oxvgen 
The minimum d i s so lved  oxygen recording  
of 1 . 4  ppm was taken on Codjus Cove i n  the  
S t i l lpond-Fa i r l ee  Area drainage.  A l l  o the r  
d isso lved  oxygen recordings  were over 6 ppm. 
The maximum value f o r  d isso lved  oxygen of 
14.8 ppm was taken on the  Sassaf ras  River.  
Turbid i ty  
Minimum t u r b i d i t i e s  of one (1) JTU were 
recorded on Love Run and an unnamed t r i b u -  
t a r y  t o  Octoraro Creek i n  t h e  Octoraro 
Creek dra inage ,  on Happy Valley Branch and 
an unnamed t r i b u t a r y  t o  t h e  Susquehanna 
River i n  the  Bainbridge Area drainage,  on 
an  unnamed t r i b u t a r y  t o  the  Northeast  River 
i n  the  Xortheast  River drainage,  and on an 
unnamed t r i b u t a r y  t o  the  Gunpowder River i n  
t h e  E l k  N e c k  Area dra inage .  The major i ty  
of streams i n v e s t i g a t e d  had t u r b i d i t i e s  of 
l e s s  than 50 J T U ,  which indica ted  r e l a t i v e l y  
c l e a r  water. The maximum t u r b i d i t y  recording 
of 3000 JTU w a s  taken on Rock Creek i n  t h e  
Havre de Grace Area dra inage .  Other high 
t u r b i d i t i e s  were recorded on Herring Run 
( 7 0 0  JTU) i n  the  Havre de Grace Area d ra in -  
age and on Deer Creek ( 7 0 0  JTU) i n  the  Deer 
C r n n k  drain3qe. 
Suspended S o l i d s  
Minimum r e c o r d i n g s  f o r  susgended s o l i d s  
o f  one (1) ppm were r e c o r d e d  on Furnace  Bay, 
M i l l  Creek,  and P r i n c i p i o  Creek i n  t h e  
Furnace  Bay Area d r a i n a g e .  Suspended s o l i d s  
of one ppm were r e c o r d e d  on t h e  Chesapeake 
Bay a t  Wnrton P o i n t .  The maximum r e c o r d i n g  
f o r  suspended s o l i d s  o f  32,680 ppm was t a k e n  
on Rock Creek i n  t h ?  Havre <ie Grace Area 
d r a i n a g e .  13 ih, : n ~ q i l  v a l ' l e  1; f o r  suspended 
s o l i d s  were r e c o r d e d  on H e r r i n g  Run (7320 
ppm) i n  the Havre d e  Grace Area d r a i n a g e ,  
a n  Deer Creek (9800 ppm) i n  t h e  Deer Creek 
d r a i n a g e ,  and on Bynum Run (986 ppn) i n  
t h e  Rynum I un d r a i n a g e .  
b. F i s h e r i e s  S i g n y ~ f i c a n c e  of Water Q u a l i t y  
Water q u a l i t y  p a r a m e t e r s ,  e x c e p t  f o r  wa te r  
t e m p e r a t u r e ,  a r e  p r e s e n t e d  below w i t h  low and 
h i g h  v a l u e s  and a s s o c i a t e d  anadromous f i s h  
p r e s e n c e  o r  absence.  
Anadromous f i s h  were n o t  p r e s e n t  a t  
, 
t h e  sampl ing  s i t e  h a v i n g  t h e  4 . 7  m i n i m u m  
p H  v a l u e ,  l o c a t e d  on a n  unnamed t r i b u t a r y  
t o  t h e  N o r t h e a s t  R i v e r .  Anadromous f i s h  
were p r e s e n t ,  however, i n  Plum Creek a t  
s t r e a a  m i l e  2.0 where t h e  pH was 4.8. 
H e r r i n g  and w h i t e  p e r c h  eggs  were c o l l e c -  
ted a t  t h e  Plum Creek s i t e .  
Anadromous f i s h  were p r e s e n t  a t  b o t h  
sampl ing  s i tes  h a v i n g  t h e  8.3 maximum p H  
v a l u e ,  l o c a t e d  on Back Creek a t  t h e  mouth 
and M i l l  Creek a t  s t r e a m  m i l e  0.9. H e r r i n g  
and w h i t e  p e r c h  were c o l l e c t e d  a t  t h e  Back 
Creek s i t e .  White p e r c h  a d u l t s  and eggs 
and ye l low p e r c h  a d u l t s  were c o l l e c t e d  a t  
t h e  M i l l  Creek s i te .  
There  was no c o r r e l a t i o n  between re- 
c o r d e d  pH v a l u e s  and anadromous fish 
spawning. 
C o n d u c t i v i  t y / S a l i n i t y  
From t h e  s t a n d p o i n t  of  s a l i n i t y ,  t h e  
e n t i r e  Upper Chesapeake Bay d r a i n a g e  has 
spawning p o t e n t i a l .  E g g s  of anadromous 
s p e c i e s  are u s u a l l y  found  i n  w a t e r s  hav- 
i n g  a  s a l i n i t y  of less t h a n  0.5 p p t .  
Anadromous f i s h  l a r v a e  were found i n  a l l  
s e v e n  of t h e  s t r e a m s  t h a t  had sampl ing  
s i t e s  where t h e  s a l i n i t y  was g r e a t e r  t h a n  
0.5 p p t .  C l u p e i d ,  w h i t e  p e r c h ,  and ye l low 
perch 3 arvae were c o l l e c t e d  a t  the sampling 
s i t e  hav ing  the 2 . 5  maximum s a l i n i t y ,  l o c a t e d  
on Tim.? C r a e k .  A ~ t ~ l a ?  s v - i r ~ n  i n 7  on t h ~  S P T ~ P ~  
r ;.- -Aea~ ;~s  ii~a> f-l,\ie _ . J c : c . . ~ L . ' . ~ ~ L  ,I? U F S - , . L L ~ , ? Z  are2.s 
1: f lower s , ~ l  i .n i  t v  . 
Dissolved 0r:mg~ 
Anadromocs f i s h  were p resen t  a t  the  
sampling s i t e  having t h e  minimum dissolved 
oxygen value of 1 .4  pprn, loca ted  on Codjus 
Cove. C l u p e i d  , wt.  i t t a  serch , s t r i p e d  bass 
and yel lon pezch l a r v a e  were c o l l e c t e d  a t  
t h e  s i t e .  I t  i s  very u n l i k e l y  t h a t  the 1.4 
ppm was the  mean seasonal  value f o r  dissolved 
oxygen. 
Turb id i ty  and Suspended - Solids 
Rock Creek had the  h ighes t  value for both 
t u r b i d i t y  and suspended solids--3,000 JTU and 
32 ,680  ppm, re spec t ive ly .  White perch, 
yellow perch and blueback h e r r i n g  adu l t s  along 
with he r r ing  eggs were c o l l e c t e d  a t  the  s i t e .  
Adverse e f f e c t s  t o  egg and l a r v a l  development 
can be speculated.  
I P a r t  111. StreamImprovement 
I ~ t r o d u c t i o n :  
-- 
Stream Improvement f o r  anadromous f i s h  propaga t ion  was imple- 
mented du r ing  P r o j e c t  AFC-8 through P r o j e c t - i n i t i a t e d  Stream Problem 
R e f e x r a l s ,  a  c i t i z e n - o r i e n t e d  Save Our Streams Program, and a  Pro- I j ec t -coord ina ted  Blockage Removal/Fishway Cons t ruc t ion  Program. 
A ,  Stream Problem R e f e r r a l s  
u 
Condi t ions  encountered du r ing  t h e  Stream and Water 
Q u a l i t y  Surveys t h a t  appeared t o  c o n s t i t u t e  v i o l a t i o n s  of 
s t a t e  laws were r e f e r r e d  t o  t h e  a p p r o p r i a t e  s t a t e ,  county,  
o r  l o c a l  r e g u l a t o r y  agency f o r  c o r r e c t i v e  a c t i o n .  A "Stream 
Problem R e f e r r a l  Report" was developed t o  f a c i l i t a t e  docu- 
menting and r e f e r r i n g  problem s i t u a t i o n s  (F igu re  V I I I ) .  
The m a j o r i t y  of s t ream problem c o n d i t i o n s  were r e f e r r e d  
t o  e i t h e r  t h e  Maryland Water Resources Adminis t ra t ion  or. t h e  
Maryland Department of Hea l th  and Mental Hygiene. Tables  
X I V  and XV summarize Stream Problem R e f e r r a l s  f o r  t h e  Upper 
Chesapeake Bay and Potomac River  s t u d y  a r e a s .  
B. Save Our Streams Program 
The Anadromous F i s h  P r o j e c t  is t h e  s t a t e  sponsor f o r  
t h e  Save Our Streams Program. The concept  of Save Our 
Streams (sOS) i s  t o  enab le  p r i v a t e  c i t i z e n s  and groups t o  
a c t i v e l y  p a r t i c i p a t e  i n  t h e  r e s t o r a t i o n ,  conse rva t ion ,  and 
p r o t e c t i o n  of Maryland waterways. I n d i v i d u a l s  and/or 
groups "adopt"  s t reams  o r  s t ream s e c t i o n s  f o r  s u r v e i l l a n c e  
and management. P r o j e c t  AFC-8 p rov ides  s p e c i a l  SOS "Stream 
Survey Forms" ( F i g u r e  1x1 and t h e  "Stream Problem R e f e r r a l  
Repor t s" ,  a long  wi th  SOS brochures ,  t o  t h e  i n d i v i d u a l s  and 
o r g a n i z a t i o n s  adopt ing  s t reams.  
Stream sponsors  a r e  encouraged t o  i n s t i t u t e  approved 
measures t o  c o r r e c t  s t ream problem s i t u a t i o n s .  Cor rec t ive  
measures i n c l u d e  s o i l  s t a b i l i z a t i o n  i n  t h e  watershed,  s torm 
water  r e t e n t i o n ,  l i t t e r  removal, and streambank p r o t e c t i o n .  
Problem c o n d i t i o n s  c o n s t i t u t i n g  v i o l a t i o n s  of s t a t e  laws 
a r e  forwarded through t h e  Anadromous F i s h  P r o j e c t  t o  t h e  
a p p r o p r i a t e  r e g u l a t o r y  agency f o r  c o r r e c t i v e  a c t i o n .  
C .  Blockaqe Removal/Fishway Cons t ruc t ion  Proqram 
During P r o j e c t  AFC-8, t h e  Anadromous F i s h  P r o j e c t  
coo rd ina t ed  a  blockage removal and f ishway c o n s t r u c t i o n  program 
f o r  anadromous f i s h  passage.  Agencies involved i n  t h e  
program were t h e  Washington Suburban S a n i t a r y  Commission, 
t h e  Maryland Na t iona l  C a p i t a l  Park and Planning Commission, 
and t h e  U.S. Army Corps of Engineers .  F i v e  blockage removal/ 
f ishway c o n s t r u c t i o n  p r o j e c t s  were completed. 
1. Anacost ia  River  Drainaqe P r o j e c t s  
There w e r e  f o u r  blockage removal/fishway cons t ruc-  
t i o n  p r o j e c t s  i n  t h e  Anacost ia  River  d ra inage .  The 
p r o j e c t s  were l o c a t e d  on t h e  Northwest Branch near  
38th Avenue i n  H y a t t s v i l l e ,  on t h e  Nor theas t  Branch 
n e a r  R o u t s  477 iq Qivardale. and on Ind ian  Creek and 
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TABLE XIV 
STREAM PROBLEM REFERRALS FOR THE POTOMAC R I V E R  DRAINAGE 
C o r r e c t i v e  C o n d i t i o n  
N u m b e r  N o  A c t i o n  A c t i o n  U n d e r  N o  Rep ly  
P r o b l e m  C o n d i t i o n  R e f e r r a l s  N e c e s s a r y  U n d e r w a y  S u r v e i l l a n c e  T o  Pate 
1 1 R e f u s e  
L i v e s t o c k  (Referrable) 2 2 
S e d i m e n t  1 
F l o o d p l a i n  A c t i v i t i e s  2 2 
- - - - - - --  - 
TOTALS 6 1 5 
TABLE XV 
STREAM PROBLEM REFERRALS FOR THE UPPER CHESAPEAKE BAY DRAINAGE 
Corrective Condition 
Number No Action Action Under No Reply 
ProSlem Condition Referrals Necessary Underway Surveillance To Date 
Industrial/Governmental 
Waste Conditions 
Sewage 11 1 5 5 
Storm Drain Discharge 
Violations 
Residential Waste Conditiox 3 
 on-sewage) 
Refuse 10 
Sanitary Landfill Violations 1 
Livestock (~eferrable) 1 
Stream Alterations 
Sediment 
Floodplain Activities 
TOTALS 45 4 15 1 25 
I I I 
FIGURE IX 
STREAM SUItVEY FORRl 
SAVE OUll STIIEAI\.IS 
Stream Name-- Tributary of - 
R i v ~ r  Dr;lin.lgr? . Counly .- 
Sponsoring 
Survey N o . - - S u r v e y e d  By: Individual Organization 
Strrvey Date T i d a l  Freshwater Stream Area 
morcilc day  ear 
Stream Scctinn Surveyed: 
From: - To : 
(deli-natrcain loenlion) (upstream l o c u l ~ o n )  
Stream Size (it.): Width 
0- 5 5 - 1 0 1 0 - 1 5  15-20 20-25 25-30 30-36 
35-40- 40-46 45-50 50-60 60-70 7O-and over 
Depth 
0-1 1-2 2-3 3- 4-5 5-6 6-7 - 
?'-and over 
~lrean11,:inlc Habitat (check all that  are present along stream section) 
W o o d l a l i d \ V o o d e d  Swamp M a r s h a s t u r e  D e v e l o ~ d C r o p l s n l i / P i c l d s  
Wat.ershed Environs (Check all that  occur laterally to stream section within watershed) 
- R e s i d e n t i a l C o m m e r c i a ~ I n d u s t r i a l A ~ i c u l t u r a l R e c r e a t i o n a l  
ENTER NO. OF E.4CH CONDITTON IN SPACES; IF NOT PRESENT ENTER 0: 
m. 
r CONSTRUCTED BARRIERS: VII. STORM DRAIN OUTFALLS: 
(above stream surface level) E x c l u d i n g  highways and bulkheads 
D a m s  VIII. WATER REMOVALS: 
, - C u l v e r k  A g r i c u l t u r a l  
Other man-made structures _ M u n i c i p a l  
TI. NATURAL B-4RRIERS: I n d u s t r i a l  
Beaverdams O t h e r  
Waterfalls (2' or greater)) IX. INSTKEAM/FLOODPLAIN SITUATIONS: 
Logs/debris (50% or more of stream cross-~ection) d e f u s e  Dumps 
T r  f .  S'I'REAM ALTERATIONS: (Excluding highway cmsainp) T . i t k r  Present (check) 
- Channelization (Ditching) S a n i t a r y  Landfills 
D r e d g i n g  (ongoing) d i v e s t o c k  Areas 
- - - S e a w a l l s  (No. areas) O i l  Presence (bheck) 
B u l k h e a d e d  areas Sediment Sources: 
C h a n n e l  Liners (No. areas) P o i n t s  of Discharge 
rV. SRWAGE OUTFALLS: W a t e r s h e d  Oriented (check) 
Untreated (septic tanks, etc.) Construction Activities in Progress: 
T r c a t e d  (plant discharges) L g g i n ~  
V RGSIDENTIAL WASTE OUTFALLS: (Non-sewage) G r a d i n g / I " i l l i n g  
--.--Discharge dcBcted C o n s t r u c t i o n  
D i s c h a r g e  undetected X. OTHER ADVERSE SITUATIONS: 
Oil INDUSTRIAL/GOVERNMENTU NON-SEWAGE . P r o  h1em:- 
OUTFALLS: I ' r o b l e r n :  
D i s c h a r g e  d e t e c t d  
2 i s c h a r g e  undetected 
INDICATE P!?OI?LEhI CATKGORY NURIRER. ALSO NAnIE AND ADDRESS Olp PROnLERl SOURCE OR OI\'Nl<llSHIP IP 
llICTER>lI?il:[) : 
Category Nu. Nalnc of Individual or Orb?lrtization RFD, Street or Box No. City o r  Town 
----- - 
D r  tain onc cops  of stuvey anrl S C I ? ~  o l h e r ~  to ~ o u r  local (or Stale) SOS fiooneoring group. 
Sir 11111i t any s~i,;gestcd ilupro\.ernl.nt prnjects wit11 .stl.c:lm survey forrns. 
P r r s e n t  stream condiliotls referreti for corrct-tive actiot~ (write referrill) 
N o  prp.qent rrferri~l .~itiabn rlemusary, b:csrd on tl1i.r survfuy 
. . . S i ~ ~ ~ : i . s t c ~ c i  utt:lt-l~c~i i~n[irt~vrrncnL~ approved 
T,...., . . . . , -n . , t  , , r r  ;<,,-I r 1-1117r*:-qt011 I t \ (  <(?< 
P a i n t  Branch i n  Col lege Park. F i s h  passage was provided 
on each of t h e  f o u r  s t reams  by c o n s t r u c t i o n  of a no tch  
i n  a d rop  s t r u c t u r e  (dam) on each watercourse.  
The s t ream drop  s t r u c t u r e  c o n s i s t s  of s t e e l  s h e e t  
p i l i n g  d r i v e n  v e r t i c a l l y  i n t o  t h e  s t ream bed. The s h e e t  
p i l i n g  spans  t h e  c r o s s  s e c t i o n  of  t h e  s t ream a t  a h e i g h t o f  
from one and one-half t o  t h r e e  fee t  above t h e  s t ream bed. 
A no t ch  two t o  e i g h t  f e e t  wide is  l o c a t e d  i n  t h e  c e n t e r  
of t h e  s h e e t  p i l i n g  s t r u c t u r e .  A f ishway b a s i c a l l y  con- 
sists of a c o n c r e t e  ramp approximately  35 feet long and 
graded  a t  a f i f t e e n  t o  one s lope .  A p i l o t  chu te  l o c a t e d  
on t h e  upstream s i d e  of t h e  d rop  s t r u c t u r e  and c o n s i s t i n g  
of an i n c l i n e d  t rough wi th  s loped  s i d e s  and a rock bottom, 
r educes  t h e  water  v e l o c i t y  p r i o r  t o  d i scha rge  over  t h e  
d rop  s t r u c t u r e .  A pool  l o c a t e d  downstream from t h e  ramp 
p r o v i d e s  a r e s t i n g  p l a c e  f o r  t h e  f i s h  p r i o r  t o  swimming 
up t h e  ramp and through t h e  no tch  i n  t h e  drop  s t r u c t u r e .  
a .  Northwest Branch P r o j e c t  
On t h e  Northwest Branch a s t ream drop  s t r u c t u r e  
dam was modified f o r  f i s h  passage.  The drop  s t r u c -  
t u r e  had o r i g i n a l l y  been c o n s t r u c t e d  i n  t h e  1 9 5 0 ' s  
by t h e  Army Corps of Engineers  a s  p a r t  of a s t ream 
c h a n n e l i z a t i o n  program f o r  f l o o d  c o n t r o l  i n  t h e  
urbanized  Anacost ia  d ra inage .  The s t ream drop  
s t r u c t u r e  s e rved  t o  reduce  s t ream v e l o c i t y  and bank 
e r o s i o n  on t h e  channe l ized  s t r eam.  
The d rop  s t r u c t u r e  was known t o  have blocked 
t h e  upstream mig ra t ion  of a l e w i f e  and o t h e r  r e s i d e n t  
f i s h  s p e c i e s .  M i t i g a t i n g  t h e  s t r u c t u r e  wi th  an 
opening f o r  f i s h  passage  prov ided  t h e  Northwest 
Branch wi th  s e v e r a l  a d d i t i o n a l  s t ream mi les  of 
p o t e n t i a l  spawning a r e a .  
b. Nor theas t  Branch P r o j e c t  
On t h e  Nor theas t  Branch an o b s o l e t e  U.S. Geolog- 
i c a l  Survey,  s t ream f l o w  gaging  s t a t i o n  w e i r  was 
removed. A f ishway was c o n s t r u c t e d  over t h e  foun- 
d a t i o n  of t h e  gaging s t a t i o n  weir  (photo V I I ) .  The 
wei r  was known t o  have blocked t h e  upstream mig ra t ion  
of a l e w i f e  and o t h e r  f i s h  s p e c i e s .  
I n d i a n  Creek P r o j e c t ,  P a i n t  Branch P r o j e c t  
Approximately two miles upstream from t h e  North- 
e a s t  Branch gaging s t a t i o n  s i t e ,  t h e  s t ream d i v e r g e s  
t o  form Ind ian  Creek and P a i n t  Branch. .  The Army 
Corps of Engineers  r e c e n t l y  i n s t i t u t e d  f l ood  c o n t r o l  
measures on both t r i b u t a r i e s .  Pishways were inc luded  
i n  t h e  drop  s t r u c t u r e s  t h a t  were cons t ruc t ed  on t h e  
two t r i b u t a r i e s  near  t h e i r  mo,uths. 
PIzoto VII 
Strean? Imp?.ovenze?i) t PI-ojects Are Conducted 
One of Four Fishways Constructed in 1974, Anacostia River Drainage, For  Alewife Passage 
2. North River P ro jec t  
A f i f t h  p r o j e c t  on t h e  North River was completed 
where an obsole te  U . S .  Geological Survey, stream f low 
gaging s t a t i o n  weir was removed. The gaging s t a t i o n  
weir was known t o  have blocked t h e  upstream migration 
of a l e w i f e  and yellow perch. 
I J O B  I V .  DATA SUMMARIZATION AND STORAGE, PREPARATION OF REPORT 
I I n t r o d u c t i o n  
The o b j e c t i v e s  of Job I V  were t o  f a c i l i t a t e  t h e  s t o r a g e ,  
r e t r i e v a l ,  and a n a l y s i s  of P r o j e c t  AFC-8 d a t a  and t o  p rov ide  1 d a t a  in format ion  t o  r e s p o n s i b l e  management agenc ies .  
I p a r t  I. Data Summarization and S to raqe  A. F e a s i b i l i t y  Study 
A f e a s i b i l i t y  s tudy  was conducted d u r i n g  segment 
AFC-8-2, i n  1971, t o  de te rmine  t h e  p r a c t i c a l i t y  of 
deve lop ing  a computer system t o  p r o c e s s  t h e  Anadro- 
mous F i s h  Study d a t a .  I t  was concluded from t h e  . 
s t u d y  t h a t  t h e  n a t u r e  and volume of t h e  d a t a  warrant-  
ed  computer iza t ion .  The d a t a  system would be  de- 
s igned  and programmed c o o p e r a t i v e l y  by p r o j e c t  per-  
sonne l  and t h e  Data Coordinator  f o r  t h e  Department of 
Na tu ra l  Resources.  Computer hardware and key punching 
would be provided by t h e  Annapolis  Data Center  of t h e  
Maryland Treasury  Department, through c o s t  reimburse- 
ment from t h e  Anadromous F i s h  P r o j e c t .  
B. System Desiqn 
System d e s i g n  was accomplished d u r i n g  segment 
AFC-8-3 i n  1972 .  Data banks f o r  t h e  system were de- 
veloped t o  correspond wi th  p r o j e c t  a c t i v i t i e s .  The 
d a t a  banks:are  Stream I n v e s t i g a t i o n  F i l e ,  Stream 
S t r u c t u r e  F i l e ,  Stream Problem R e f e r r a l  F i l e ,  and 
B i o l o g i c a l  F i l e .  A t  p r e s e n t ,  t h e  Stream S t r u c t u r e  
F i l e  and t h e  Stream Problem R e f e r r a l  F i l e  a r e  be ing  
handled manually due t o  low volume d a t a  i n  t h e s e  two 
a r e a s .  
System Development 
System development was i n i t i a t e d  d u r i n g  segment 
AFC-8-3 and involved  des ign ing  computerized d a t a  s h e e t s  
and programming t h e  computer f a c i l i t y .  The computerized 
d a t a  s h e e t s  a r e  used f o r  r e c o r d i n g  f i e l d  d a t a  which is  
subsequent ly  keypunched f r o a  t h e  same data s h e e t s .  Data 
s h e e t s ,  p r e v i o u s l y  d e p i c t e d  wi th  a p p r o p r i a t e  jobs ,  a r e  
a s  fo l lows :  
1. Stream I n v e s t i g a t i o n  and Water Q u a l i t y  Data Sheet  
2 .  Stream S t r u c t u r e  Inven to ry  Form 
3 .  Stream Problem R e f e r r a l  Report  
4. B i o l o g i c a l  Data S h e e t s  
a. Trap Net Survey Form 
b. P lankton  Survey Form 
c. Se ine  Survey Form 
Programming w a s  accomplished f o r  t h e  B i o l o g i c a l  F i l e  
d u r i n g  segment AFC-8-4 i n  1973. 
D. Transcr ib inq  and Data Entry 
Biologica l  Data ( t r a p ,  plankton, and s e i n e  d a t a )  
taken p r i o r  t o  segment AFC-8-4 (1973) had been recorded 
on non-computerized f i e l d  shee t s .  During t h e  AFC-8-4 
and AFC-8-5 s t u d i e s  t h e  previous ly  recorded b io log ica l  
d a t a ,  inc luding  segments one, two, and t h r e e ,  was 
t r a n s c r i b e d  onto t h e  computerized d a t a  s h e e t s  and ma- 
chine-stored.  A l l  b i o l o g i c a l  d a t a  taken dur ing  seg- 
ments f o u r  and f i v e  was f i e l d  recorded d i r e c t l y  onto 
computerized d a t a  s h e e t s  and machine-stored. 
Stream I n v e s t i g a t i o n  d a t a  (water q u a l i t y  and stream 
s e c t i o n  survey d a t a )  taken p r i o r  t o  AFC-8-4 had been re-  
corded e i t h e r  on non-computerized f i e l d  s h e e t s  or  on 
computerized f i e l d  s h e e t s  t h a t  were l a t e r  modified. To 
d a t e  n o t  a l l  stream i n v e s t i g a t i o n  d a t a  has  been t ran-  
s c r i b e d  onto c u r r e n t ,  computerized d a t a  shee t s .  A l l  
s t ream i n v e s t i g a t i o n  d a t a  taken during segments four  . 
and f i v e  (1973 and 1974) was f i e l d  recorded on c u r r e n t ,  
computerized d a t a  s h e e t s .  To d a t e  a l l  of the  water 
q u a l i t y  d a t a  has  been machine-stored. The stream sec- 
t i o n  d a t a  w i l l  be machine-stored during P r o j e c t  AFC-9. 
P a r t  11. P r e p a r a t i o n  of Report  
The f i n a l  d a t a  r e p o r t s  a r e  based on computer ou tpu t .  The 
t h r e e  b a s i c  fo rma t s  used i n  t h e  d a t a  r e p o r t s  a r e  d a t a  dumps, 
d a t a  summaries, and s p e c i a l  d a t a  parameters .  
The t y p e s  of d a t a  r e p o r t s  are B i o l o g i c a l  I n v e s t i g a t i o n s  
and Stream I n v e s t i g a t i o n s .  B i o l o g i c a l  I n v e s t i g a t i o n  r e p o r t s  
c o n s i s t  of t r a p  n e t  survey ,  p lankton  survey ,  and s e i n e  survey  
d a t a .  The computerized p o r t i o n  of Stream I n v e s t i g a t i o n  r e p o r t s  
p r e s e n t l y  c o n s i s t  of only  water q u a l i t y  d a t a .  Non-computerized 
Stream I n v e s t i g a t i o n  survey  r e p o r t s  a l s o  c o n t a i n  blockages ,  
p o l l u t i o n ,  h a b i t a t ,  and a l t e r a t i o n s  which w i l l  be p r e s e n t e d  a t  
a  l a t e r  d a t e  e i t h e r  a s  appendices  t o  t h i s  r e p o r t  o r  a s  s e p a r a t e  
d a t a  r e p o r t s .  C u r r e n t l y ,  a p u b l i c a t i o n  is  being prepared  on i n -  
v e n t o r i e d  s t ream blockages ( " I n v e n t o r y  of Dams,Other Stream 
Blockages, and Fishways i n  t h e  Seventeen Tidewater Count ies  of 
~ a r y l a n d " )  which comprises t h e  first i n v e n t o r y  and p u b l i c a t i o n  
of dams and o t h e r  s t ream b a r r i e r s  i n  Maryland. 
SUMMARY AND CONCLUSIONS FOR THE STUDY 
During t h e  f o u r  and one-half y e a r s  of P r o j e c t  AFC-8 S t u d i e s ,  
a t o t a l  of 310 s t reams  were surveyed f o r  anadromous f i s h  spawning. 
I n  t h e  Potomac River  d ra inage ,  43 o f  t h e  116 surveyed s t reams  had 
spawning of one o r  more anadromous s p e c i e s .  The r i v e r  proper  and 
a l l  p r inc ipa l .  t r i b u t a r i e s  a long  t h e  Maryland s h o r e l i n e  from t h e  
Wicornico River t o  Washington, D.C. had anadromous spawning a c t i v -  
i t y  of one o r  more s p e c i e s .  The lower r i v e r  and i t s  t r i b u t a r i e s  
lacked anadromous spawning r u n s ,  excep t  f o r  white perch.  
I n  t h e  Upper Chesapeake Bay d ra inage  155 of 194 surveyed 
s t r eams ,  i n c l u d i n g  t h e  Chesapeake Bay, had anadromous spawning 
a c t i v i t y .  A l l  p r i n c i p a l  t r i b u t a r i e s  on bo th  sho res  of t h e  Bay 
d ra inage  had spawning of one a r  more anadromous s p e c i e s .  
A t o t a l  of 198 spawning s t reams  w e r e  documented i n  t h e  Potomac 
River  and Upper Chesapeake Bay d ra inages .  
Haul s e i n i n g  on t h e  Potornac River  a t  26 s i t e s  and i n  45 &in-  
c i p a l  e s t u a r i n e  t r i b u t a r i e s  documented young-of-year nu r se ry  a r eas .  
Anadromous s p e c i e s  were recorded  throughout  t h e  r i v e r  d ra inage  a t  
25  r i v e r . s i t e s  and i n  40 t r i b u t a r i e s .  Anadromous young-of-year 
s p e c i e s  were recorded  p r i m a r i l y  u p r i v e r  from t h e  Wicomico River  
conf luence  which co inc ided  wi th  t h e  p r i n c i p a l  spawning a rea .  
I n  t h e  Upper Chesapeake Bay d ra inage ,  a n a d r o m ~ u s - ~ o u n ~ - o f -  
yea r  s p e c i e s  were recorded i n  100 of 150 sampled e s t u a r i n e  water-  
courses .  Spec i e s  were d i s t r i b u t e d  throughout  t h e  Bay d ra inage ,  
i n d i c a t i n g  t h a t  t h e  e n t i r e  d ra inage  is  a nu r se ry  a r e a  f o r  ohe o r  
more anadromous s p e c i e s .  
Each of  t h e  310 watercourses  t h a t  were surveyed f o r  anadro- 
mous s p e c i e s ,  p l u s  a d d i t i o n a l  s t r eams ,  were walked t o  i nven to ry  
dams, h a b i t a t ,  p o l l u t i o n  d i s c h a r g e s ,  s t ream a l t e r a t i o n s ,  and 
o t h e r  problem c o n d i t i o n s  having t h e  p o t e n t i a l  t o  a f f e c t  f i s h  
passage  and spawning. 
Four f ishways were c o n s t r u c t e d  as a coope ra t ive  p r o j e c t  and 
another  blockage removed. F i f ty -one  w r i t t e n  s t ream problem re- 
f e r r a l s  were made t o  r e s p o n s i b l e  management agenc ies ,  f o l l owing  
s t ream survey.  C o r r e c t i v e  improvement a c t i o n  was made i n  some 
c o n d i t i o n s ,  whi le  o t h e r s  axe under c u r r e n t  s u r v e i l l a n c e  o r  pend- 
i n g  a c t i o n .  
A s t a t e  c i t i z e n  program (Save Our s t r eams)  was developed 
t o  survey  and improve wate rcourses ,  t h e r e b y  a i d i n g  f i s h  propa- 
g a t i o n .  
A l l  s t reams  under b i o l o g i c a l  i n v e s t i g a t i o n ,  wi th  t h e  excep- 
t i o r 1  of t h e  Bal t imore  a r e a  of West Chesapeake Bay d ra inage ,  were 
s u r ~ - e y e d  f o r  water  q u a l i t y  d u r i n g  t h e  anadromous spawning season.  
A computer system f o r  s t o r i n g  and r e t r i e v i n g  b i o l o g i c a l  d a t a  
was developed and i n v e n t o r i e d  b i o l o g i c a l  d a t a  was machine s t o r e d  
and r e t r i e v e d .  
L i t e r a t u r e  r e l a t i n g  t o  anadromous s p e c i e s  was reviewed and 
developed, i n c l u d i n g  brochures ,  pub l i shed  a r t i c l e s ,  and s l i d e  
t a l k s  
The p r e s e n t  s tudy  provides  t h e  f irst  and on ly  comprehensive 
survey of anadromous spawning s t r eams ,  e x c e p t  f o r  p r i o r  i d e n t i -  
f i c a t i o n  of s t r i p e d  bas s  spawning r i v e r s .  Walking each s t ream 
cour se  a l s o  provided t h e  f i r s t  s t a t e  i nven to ry  of dams and o t h e r  
s t ream blockages.  
Survey data is  u s e f u l  i n  r e f e r e n c i n g ,  managing, and pre- 
s e r v i n g  anadrornc.71~ f ' sl spawni ny streams and j n env i ronmenta l  
review of proposed watershed-development projects. 
RECOMMENDATIONS 
B i o l o g i c a l  sampling t o  document wate rcourses  u t i l i z e d  by 
anadromous s p e c i e s  and s t ream surveys  t o  i nven to ry  watercourse  
c o n d i t i o n s  f o r  spawning w e r e  conducted under P r o j e c t  AFC-8 and 
i t s  p redeces so r ,  P r o j e c t  AFC-3. 
Some of t h e  s t reams  l o c a t e d  i n  1 7  Maryland c o u n t i e s  having 
anadromous f i s h  spawning p o t e n t i a l  w e l e  i n v e s t i g a t e d  i n  t h e  two 
s t u d i e s .  Based upon e x t e n s i v e  s t ream s tudy  d a t a  on over 300 
s t reams  du r ing  P r o j e c t  AFC-8, t h e  fo l lowing  measures a r e  recom- 
mended t o  promote and improve anadromous f i s h  (and o t h e r  s p e c i e s )  
conse rva t ion  i n  t h e  Chesapeake Bay d ra inage  system. 
1. Seve ra l  n a t u r a l  r e s o u r c e s  management agenc ies  of Maryland, 
f e d e r a l  and i n t e r s t a t e  agenc ies  o r  commissions and o t h e r s  
a r e  involved  i n  f i s h e r i e s  management and/or environmental  
review of proposed watershed development p r o j e c t s .  These 
agenc ie s  should g i v e  p r i o r i t y  p l ann ing  c o n s i d e r a t i o n  t o  
p r o j e c t s  a f f e c t i n g  f i s h  propaga t ion  p o t e n t i a l  on i d e n t i -  
. f i e d  spawning s t reams  i n  t h e  Potomac River  d ra inage  and 
o t h e r  r i v e r  systems of  Maryland. 
F u t u r e  s t u d i e s ,  s i m i l a r  t o  t h e  p r e s e n t  one, should be con- 
duc t ed  f o r  o t h e r  d ra inage  systems of  Maryland t o  a s c e r t a i n  
a d d i t i o n a l  s t reams  u t i l i z e d  by anadromous f i s h  s p e c i e s ,  
and c o n d i t i o n s  a long  wate rcourses  a f f e c t i n g  f i s h  passage 
and spawning success .  High p r i o r i t y  f o r  i n i t i a l  s t ream 
i n v e s t i g a t i o n  should be g iven  t o  wate rcourses  i n  a r e a s  
of expanding domest ic  popu la t ions  and watershed develop- 
ments where s t ream p o l l u t i o n  and a l t e r a t i o n s  are l i k e l y  
t o  occur .  
3. On anadromous spawning s t r eams ,  f u t u r e  s tudy-p ro j ec t s  a r e  
recommended t o  a s s e s s  popu la t ions  of f i s h  s p e c i e s  blocked 
by s t ream b a r r i e r s .  These o b s t a c l e s  should be removed o r  
m i t i g a t e d  t o  a l low anadromous and o t h e r  s p e c i e s  of f i s h  
f u l l  a c c e s s  t o  spawning s t reams.  
4. Improvement i n  water  q u a l i t y  and h a b i t a t  on s t reams u t i -  
l i z e d  by anadromous s p e c i e s  should be conducted by respon- 
s i b l e  agenc ie s  t o  improve f i s h  propaga t ion  p o t e n t i a l  and 
o t h e r  d e s i r e d  uses  of watercourses .  
5. P l a n t i n g  anadromous f i s h  s t o c k s  (of  eggs  and/or f i s h )  i n  
wate rcourses  devoid of anadromous spawners o r  n o t . h a v i n g  
p r e s e n t  popu la t ions  of a l l  anadromous s p e c i e s ,  may be a 
f e a s i b l e  means of e s t a b l i s h i n g  and improving f i s h  propa- 
g a t i o n  p o t e n t i a l  of s t reams.  
6. A program of p u b l i c  educa t ion  i s  needed t o  emphasize t h e  
importance of anadromous s p e c i e s  i n  t h e  Chesapeake aay 
d ra inage  ecosystem, and o f f s h o r e  f i s h e r i e s .  The impor- 
t a n c e  of anadromous s p e c i e s  i n  t h e  food-chain,  a s  w e l l  
a s  t h e i r  e s t h e t i c ,  commercial a2d s p o r t - c a t c h  va lues  to  
Maryland and o t h e r  s t a t e s  should be emphasized. 
. - 
7, L k r e c l i i l  r i i r  ;,Lc~il data s h 0 u l 3  be ~ a ~ - ; - l . c u  2 I 3 d Y ~ t t ? n \ ~  : ' ! "  
s + r e a m  a n d  r j v ~ ? r  drai I - I ~ I ~ P  b ~ ~ j  F, us in?  defirLt.d methods 
a ;? r ) r c . c ~ 6 ~ ;  c s .  C c l  lccted i n f  orrlla Lion an anadromous 
f i s h  s ~ c w n i n g  s p c c i e s ,  s t r e a m  b a r r i e r s  and o t h e r  d a t a  
c o l l e c t e d  i n  t h e  Anadromous F i s h  S t ream Survey Program 
s h o u l d  b e  computerized and d i s s e m i n a t e d  t o  management 
a g e n c i e s  a t  a l l  l e v e l s  of  s ,ve rcment .  
2 .  Many proLlsm s i t a a t i o n s  that are documented a l o n g  wa te r -  
c o u r s e s ,  i n c l u d i i l g  po!.luti, n C7i cha rges  and s t r e a m  a l t e r -  
a t i o n s ,  a r e  unknown t o  r e s p o n s i b l e  management agenc ies .  
A s y s t e m a t i c  w r i t t e n  r e f e r r a l  of  s t r e a m  problem c o n d i t i o n s  
i n  v i o l a t i o n  of Mary land ' s  n a t u r a l  r e s o u r c e s  laws s h o u l d  
be  implemented t o  b r i n g  a b o u t  improvements i n  c o n d i t i o n s  
for a q u a t i c  l i f e .  
9. L e g i s l a t i o n  s h o u l d  be developed and implemented t o  pro- 
h i b i t  o r  m i t i g a t e  t h e  c o n s t r u c t i o n  of dams, c u l v e r t s  and 
o t h e r  s t r e a m  b a r r i e r s  on major  anadromous spawning streams. 
During P r o j e c t  AFC-8, a l l  n i n e  recommendations were implemented 
fa r  s o m e ~ w a t e r c o u r s e s  o r  t o  some d e g r e e .  P r o j e c t  AFC-8 h a s  been 
r x t e n d e d  t o  o t h e r  a r e a s  of  Maryland ( a s  P r o j e c t  AFC-91, t h e r e f o r e ,  
t h e s e  recomnendat ions  w i l l  c o n t i n u e  t o  be promoted and u t i l i z e d  f o r  
p a s t  and f u t u r e  s t u d y  s t r e a m s .  
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APPENDIX A - 1 
Yellow Perch Spawning Streams 1/ 2/ 
P a r t  I 
Potomac River  Drainage 
Lower Potomac River  Area 3/ 
Potomac River  Mainstem 4/ 
Potomac River  
Wicomico River  Area 
Wicomico River  
A l l e n s  F re sh  Run 
G i l b e r t  Swamp D r a i n a ~ e  
P 
Newpor t Run 
P o r t  ~ o b a c c o  River  Drainaqe 
P o r t  Tobacco River 
P o r t  Tobacco Creek 
Nanjemov Creek Drainage 
-- 
Nanjemoy Creek 
Burgess Creek 
M i l l  Run 
Wards Run 
ttawoman Creek Drainaae 
Mattawoman Creek 
Morqantown Ar'ea 
Ravens C r e s t  Creek . 
Chicamuxen Creek t o  Rivers ide  Area 
Chicamuxen Creek 
Reeder Run 
Washington Met ropol i t an  Area 
Piscataway Creek Drainage 
Piscataway Creek 
Tn ta l  Spawning Streams - 15 (14 s t r eams ,  p l u s  Potomac R i v e r )  . 
1 r o t a 1  Streams I n v e s t i g a t e d  - 116 (115 s t reams ,  p l u s  ~otornaC River 1 
P a r t  I1 
I Upper Chesapeake Bay Drainage 
Lawer Susquehanna River  Area 
- -- I Sgxquehanna River  Drainase 
Susquehanna R i v e r  
Deer Creek Drainaqe 
.--- - - 
! h e r  Creek I g c g r a r o  Creek Drainaqe 
Octoxaro Creek. 
qqs in  Run ( H 2 v r s  - .. de Grace A r e a _  He r r ing  Run 
Rock Run 
Bainbr idae Are3 
Rock Run ( C e c i l  County) 
E l k  River  Area 
-
S a s s a f r a s  River Drainaae 
S a s s a f r a s  River  
Back Creek 
Cox Creek 
Dyer Creek 
Freeman Creek 
I / S {.reams ar ranged  according 
' Mary l a n d  coordinates given ( - 1  Sub-basin name. 
/ Sub-sub b a s i n  name. 
t o  sub-basins  and sub-sub bas ins .  
t o  i d e n t i f y  unnamed streams.  
APPENDIX A - 1 (con t inued )  
Her r ing  Branch 
H a l l  Creek 
I s l a n d  Creek 
Jacobs  Creek 
Lloyd Creek 
M i l l  Creek 
Money Creek 
Swantown Creek 
Turner  Creek 
Unnamed (1,125,300E-561,700N) 
Woodland Creek 
Elk River  Mainstem 
E lk  River 
Bohemia River  Drainaqe 
Bohemia River  
Grea t  Bohemia Creek 
L i t t l e  Bohemia Creek 
Manor Creek 
Scotchman Creek 
Back Creek Drainaqe 
Back Creek 
C & D Canal 
Long Branch 
Nor theas t  River  Drain- 
Nor theas t  River  
Ford Run 
Hance P o i n t  Creek 
Nor theas t  Creek 
Unnamed ( 1 ,091  , 900E-640i, 000N) 
:?urnace Bay Drainaqe 
- --~---. 
Furnace Bay 
M i l l  Creek 
S t i i l p o n d - F a i r l e e  Area 
Codjus Cove 
churn Creek 
F a i r l e e  Creek 
Jacks Cove 
M i l l  Creek 
S t i l l p o n d  Creek 
Tims Creek 
Unnamed ( 1 , 0 4 1 , 9 0 ~ ~ - 5 4 1 , 5 0 0 ~ )  
Unnamed ( 1 , 0 3 0 , 2 0 0 ~ - 5 1 5 , 1 0 0 ~ )  
hor ton  Creek 
C L Y S  tdl Beach Area 
Cabin John Creek 
Pearce  Creek 
Pond Creek 
Elk  Neck Area 
Plum Creek 
Piney Creek 
Elk ~ i v e r  Headwaters Area 
B i g  Elk Creek 
L i t t l e  Elk Creek 
Bush River Area 
- -  
Bush River Drainage 
Bush R i v e r  
Bush Creek 
Church Creek 
Cranberry Run 
Grays Run 
O t t e r  P o i n t  Creek 
Sod Run 
Winters Run Drain- 
Winters Run 
Aberdeen Provinq Ground Area 
Back Creek 
Mosquito Creek 
Woodcrest Creek 
- - 
Gunpowder River A r e a  
-Gunpowder River Drairiaqe 
Gunpowder River 
- Cunninghi l l  Cove 
Dundee Creek 
S a l t p e t e r  Creek 
Unnamed ( 986,3003-559,500~) 
Gunpowder F a l l s  Drainaqe 
Gunpowder F a l l s  
Bi rd  River D r w  
Bird  River 
- 
Whitemarsh Run 
Middle River Drainage 
Middle River  
- 
Hopkins Creek 
Seneca Creek Drainaqe 
Seneca Creek 
Pa tapsco  River Area 
--Patapsco River Drainaqe 
Patapsco River  
Deep Creek 
Stony Run 
Outer  ~ a l  t imore Harbor Drain- 
Bear Creek 
Rock Creek 
Sloop Cove 
Stony Creek 
APPENDIX A - 1 ( c o n t i n u e d )  
South  Drainaqe t o  Inne r  
-Ore Harbor 
Cabin Branch 
Furnace  Creek 
Marley Creek 
Bodkin ~ i e e k  Drainaqe 
Bodkin Creek 
Main Creek 
Wharf Creek - ~ -  
West Chesapeake Bay Area 
Maqothy River  Drain- 
Magothy River  
Broad c r eek  
Cockey Creek 
C o r n f i e l d  Creek 
C a t t a i l  Creek 
Cypress Creek 
Deep Creek 
Div id ing  Creek 
Forked Creek 
M i l l  Creek 
Old Man Creek 
Unnamed (933 ,200E-452 ,600~)  
Broadneck Area 
- 
L i t t l e  Magothy River  
Chesapeake Bay Proper  
Chesapeake Bay 
I T o t a l  Spawning Streams - 105 (Chesapeake Bay counted a s  one s t r eam)  T o t a l  Streams I n v e s t i g a t e d  - 194 (193  s t r eams ,  p l u s  Chesapeake ~ a y )  
I 
APPENDIX A - 2  
H e r r i n g  Spawning S t r e a m s  I/ 2/ 
P a r t  I 
Potomac R i v e r  D r a i n a g e  
Lower Potomac R i v e r  ~ r e a ~ /  
Potomac R i v e r  ~ a i n s t e m 4 1  
Potomac R i v e r  
Wicomico R i v e r  D r a i n a u e  
Wicomico R i v e r  
A l l e n s  F r e s h  Run 
C h a p t i c o  Bay 5 1  
G i l b e r t  Swamu D r a i n a q e  
G i l b e r t  Creek  
Wheat ley  Run 
P o r t  ~ o b a c c o  R i v e r  D r a i n a q e  
P o r t  Tobacco R i v e r  
Hoghole Run 
P o r t  Tobacco Creek  
Nanjemoy Creek  D r a i n a s e  
Nanjemoy Creek  
Wards Run 
Mattawoman Creek  D r a i n a g e  
Mattawoman Creek  
Unnamed ( 7 6 8 , 8 0 0 ~ - 2 7 6 ,  2 0 0 ~ )  
TJnnamed ( 7 7 9 , 0 0 0 ~ - 2 6 5 , 0 0 0 ~ )  
Morqantown A r e a  
P e r r y  Branch  
~ h i c a m u x e n  Creek  t o  R i v e r s i d e  Area  
Chicamuxen Creek  
Reeder  Run 
Potomac H e i q h t s  Area 
M i l l  Swamp 
Pomonkey Creek  
Nasninqton  M e t r o p o l i t a n  Area 
-
Potomac R i v e r  Mainstem 
Potomac R i v e r  
P i s c a t a w a y  Creek  D r a i n a q e  
P i s c a  taway c r e e k  
Burch   ranch 
T i n k e r s  Creek 
Unnamed ( 8 0 6 , 4 0 0 E - 3 1 3 , 1 0 0 ~ )  
P o s i t i v e  I d e n t i f i c a t i o n  
A l e w i f e  H e r r i n q  Blueback  H e r r i n q  
I/ Streams a r r a n g e d  a c c o r d i n g  t o  s u b - b a s i n s  and sub-sub  b a s i n s .  
2 /  M a r y l a ~ d  c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  unnamed s t r e a m s .  
3,' Sllli-11;isin name. 
1'  Sub-sub b a s i n  7arne. 
5 1  T i n i d e n t i f  i nrl CJ u p e j  dae  c o l l e c t e d .  
APPENDIX A - 2 ( c o n t i n u e d )  
P o s i t i v e  I d e n t i f i c a t i o n  
A l e w i f e  H e r r i n q  Blueback  H e r r i n ! ~  
A n a c o s t i a  R i v e r  D r a i n a q e  
A n a c o s t i a  R i v e r  
Beaverdam Creek  
N o r t h e a s t  B r a n c h  
Nor thwes t  Branch  
Wat t s  Branch  
Rock Creek  D r a i n a g g  
Rock Creek  
Bryan P o i n t  Area  
Unnamed ( 7 8 5 , 2 0 0 E - 3 1 1 , 7 0 0 ~ )  
Washinqton D .  C. S o u t h  Area  
Broad Creek  
Henson Creek  
Oxon Run 
Swan Creek  
T o t a l  Spawning S t r e a m s  - 3 4 *  
T o t a l  S t r e a m s  I n v e s t i g a t e d  - (115 s t r e a m s ,  plus Potomac R i v e r )  
P a r t  I1 
Upper Chesapeake  Bay D r a i n a g e  
P o s i t i v e  I d e n t i f i c a t i o n  
A l e w i f e  H e r r i n q  Blueback  H e r r i n g  
Lower Susquehanna  R i v e r  Area  
-
Susquehanna  R i v e r  D r a i n a q e  
Susquehanna  R i v e r  
D e e r  Creek  D r a i n a J e  
X 
D e e r  C reek  X 
O c t o r a r o  Creek  D r a i n a z  
O c t o r a r o  C r e e k  X 
B a s i n  Run X 
S t o n e  Run 
Havre  d e  Grace  A r e a  
R e r r i n g  Run X 
Rock Run ( H a r f o r d  Coxn ty )  
Unnamed (1 , 0 5 4 , 5 0 0 ~ - 6 2 8 ,  Y O O N )  
B a i n b r i d q e  Area  
Rock Run ( C e c i l  c o u n t y )  
Unnamed ( 1 , 0 5 9 , 2 0 0 E - 6 3 5 , 2 0 0 ~ )  
Unnamed ( 1 , 0 5 8 , 5 0 0 E - 6 4 1 , 5 0 0 ~ )  
E l k  R i v e r  Area  
- --
S a s s a f r a s  R i v e r  D r a i n a q e  
Sassafras R i v e r  
Rack Creek  
Cox Creek  
~~~t ! l i . .  ~ ~ T ~ ~ r  (+wn a r e a s )  c o u n t e j as  o n e  s t r e a m .  
APPENDIX A 
Dyer Creek  
Freeman Creek  
H e r r i n g  Branch  
H a l l  Creek  
I s l a n d  Creek  
J a c o b s  Creek  
Lloyd Creek  
M i l l  Creek 
Money Creek 
Swantown Creek  
T u r n e r  Creek  
Unnamed (1 , 1 2 5 , 3 0 0 ~ - 5 6 1 , 7 0 0 ~ )  
Woodland Creek  
E l k  R i v e r  Mainstem 
E l k  g i v e r  
Bohemia R i v e r  D r a i n a q e  
Bohemia R i v e r  
G r e a t  Bohemia Creek  
L i t t l e  Bohemip Creek  
Manor Creek  
Sandy Branch  
Scotchman Creek  
Unnamed ( 1 , 1 2 5 , 4 0 0 E - 5 8 4 , 8 0 0 ~ )  
Unnamed (1 , 1 3 9  , 800E-596 , 7 0 0 ~ )  
Unnamed (1, 1 3 7 , 1 0 0 E - 5 8 5 , 4 0 0 ~ )  
C & D Cana l  
Long Branch  -. 
  or the as t R i v e r  D r a i n a g e  
N o r t h e a s t  R i v e r  
F o r d  Run 
Hance P o i n t  Creek  
N o r t h e a s t  Creek  
S t o n y  Run 
Unnamed ( 1 , 091,900E-640 , 000N) 
Unnamed (1 , 0 8 9 , 2 5 0 E - 6 3 6 , 7 0 0 ~ )  
Unnamed (1 , 0 8 7 , 6 0 0 E - 6 3 5 , 0 0 0 ~ )  
F u r n a c e  Bay D r a i n a ~ e  
F u r n a c e  Ba;. 
- 1 
M i l l  Creek  
P r i n c i p i o  Creek  
S t i l l p o n d - F a i r l e e  Area  
Codjus  Cove 
Churn Creek  
J a c k s  Cove 
M i l l  Creek 11 
( c o n t i n u e d )  
P o s i t i v e  I d e n t i f i c a t i o n  
A l e w i f e  H e r r i n q  Rlueback H o r r i n q  
1/ U n i d e n t i f i e d  C l u p e i d a e  c o l l e c t e d .  
APPENDIX A - 2 ( c o n t i n u e d )  
P o s i t i v e  I d e n t i f i c a t i o n  
A l e w i f e  H e r r i n g  Blueback H e r r i n g  
S t i l l p o n d  Creek 
T i n s  Creek 11 
Unnamed (1 ,041 ,900E-541 ,500~)  
Unnamed (1 ,030 ,200E-515 ,100~)  
Worton Creek 
C r y s t a l  Beach Area 
E lk  Neck Area 
Muddy Creek 
plum-Creek 
P iney  Creek 
Elk  River  Headwaters 
Big Elk  Creek 
~ i t t l e  Elk Creek 
M i l l  Creek 
p e r c h  Creek 
Bush R ive r  Area 
-
Swan Creek Drainage 
Swan Creek 
Bush R ive r  Drainage 
Bush k i v e r  
Bush Creek 
Church Creek 
Cranber ry  Run 
Grays Run 
H a  H a  Branch 
O t t e r  P o i n t  Creek 
Sod Run 
Unnamed (1 ,017 ,  5003-588 ,200~)  
Win te r s  Run Drainage 
Win te r s  Run 
Aberdeen Proving Ground Area 
Back Creek 
Mosquito Creek 
Romney Creek 
Woodcrest Creek 
Gunpowder R ive r  Area 
Gunpowder River  D r a i w  
Gunpowder River  
S a l t p e t e r  Creek 
Gunpowder F a l l s  Drainage 
Gunpowder F a l l s  
Broad Run - -
B i r d  R ive r  Drainage 
B l rd  Rlver  
Whi temarsh Run - -  
Middle River  Drainaqe 
Frog Mortar  Creek 
1/ U n i d e n t i f i e d  Clupe idae  c o l l e c t e d .  
- 
APPENDIX A - 2 ( c o n t i n u e d )  
P o s i t i v e  I d e n t i f i c a t i o n  
A l e w i f e  H e r r i n g  Blueback H e r r i n g  
Back R i v e r  Dra inaqe  
Deep C r e e k  
~ u d d v  Gut 
p a t a p s c o  R i v e r  Dra inage  
P a t a p s c o  R i v e r  
- 
Deep Creek 
H e r b e r t  Run 
Rockburn Branch 
S t o n y  Run 
I n n e r  B a l t i m o r e  Harbor  
Nor thwss  t Branch - -  - - -
O u t e r  S a l  t i m o r e  Harbor  
Bear  Creek  
B u l l n e c k  Creek 
J o n e s  Creek 
Lyncn Creek 
NaSbs Creek 
Rock Creek 
S t o n y  Creek 
S o u t h  Dra inaqe  t o  I n n e r  
B a l t i m o r e  Harbor  
C u r t i s  Creek  
F u r n a c e  Creek 
Mar ley  Creek  
Sawmil l  Creek 
R e s t  Chesapeake  Bay Area 
Magothy R i v e r  Dra inage  
- 
Magothy R i v e r  
m lack hole Creek 
Cockey Creek 
C o r n f i e l d  Creek 
C a t t a i l  Creek 
Cypress  Creek 
Deep Creek 
D i v i d i n g  Creek  
Forked  Creek  
M i l l  Creek 
Old Man Creek 
Redhouse Cove . -
Unnamed (933,200E-45 
Broadneck Area  
L i t t l e   agot thy R i v e r  
Chesapeake  Bay P r o p e r  
- 
Chesapeake Ba:7 
(Chesapeake  Bay c o u n t e d  a s  one s t r e a m )  
T o t a l  Spawning S t reams  - 1 2 2  ( p l u s  u n i d e n t i f i e d  C l u p e i d a e  c o l l e c t e d  
i n  two s t r e a m s )  
T o t a l  S t r eams  I n v e s t i g a t e d  - 194  ( 1 9 3  s t r e a m s ,  p l u s  Chesapeake Bay) 
APPENDIX A - 3 
Shad Spawning Streams 2/ 
P a r t  I 
Potomac River  Drainage 
Lower Potomac River  Area 5 /  
-
Potomac River  Mainstem 6/ 
Potomac River  
Wicomico River  Drainaqe 
Chapt ico  Bav I /  
--a 
~ a s h i n ~ t b n  N e t r o p o l i t a n  - Area 
Potomac River  Mainstem 
Potomac River  
Washinaton D.  C .  South Area 
Swan Creek 
P o s i t i v e  I d e n t i f i c a t i o n  
American Shad 3/ Hickory Shad */ 
T o t a l  Spawning Streams - 3*  * Potomac River  ( two a r e a s )  counted a s  one 
T o t a l  Streams I n v e s t i g a t e d  - 116 (115  s t r eams ,  plus potomac s t ream.  
River  ) 
P a r t  I1 
Upper.Chesapeake Bay Drainage 
P o s i t i v e  I d e n t i f i c a t i o n  
American Shad */ Hickory Shad 9/ 
Lower Susquehanna River  Area 
-- 
Susquehanna River  Drainaqe 
Susquehanna River  X X 
Deer Creek Drainaae  
D e e r  Creek X 
Elk  R ive r  Area 
-
Elk  River  Mainstem 
E l k  River  
N o r t h e a s t  Riv _er Dranacre 
N o r t h e a s t  R iver  
S t i l l p o n d - F a i r l e e  Area 
M i l l  Creek / /  
T i m s  Creek 7/ 
Chesapeake Bay Proper  
Chesapeake Bay (Chesapeake Bay counted a s  one stream) 
T o t a l  Spawning Streams - 5 ( p l u s  u n i d e n t i f i e d  Clupe ida  c o l l e c t e d  
T o t a l  Streams I n v e s t i g a t e d  - 194 l n  two s t r eams  '7 
(193  s t r eams ,  p l u s  Chesapeake Bay) 
1/ Streams a r ranged  acco rd ing  t o  sub-bas ins  and sub-sub b a s i n s .  
2/ Maryland c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  unnamed s t reams .  
3/  Swan Creek documentat ion p robab ly  due t o  t i d a l  d r i f t  of eggs / l a rvae .  
4/ One p robab l e  documentat ion i n  a s i n g l e  sample from Nanjemoy Creek. 
5 /  Sub-basin name. 
6 /  Sub-sub b a s i n  name. 
7/ U n i d e n t i f i e d  Clupeidae  c o l l e c t e d .  
8 /  S i n g l e  egg samples w e r e  c o l l e c t e d  i n  B i rd  River  and S a l t p e t e r  Creek. 
One l a r v a e  was c o l l e c t e d  i n  Cabin Branch, t r i b u t a r y  t o  t h e  Pa tapsco  
R i v e r ,  and i n  t h e  Magothy River .  
9 /  Hickory Shad probab ly  spawned i n  Oc to ra ro  Creek based on s p o r t  c a t c h  
i n fo rma t ion .  A s i n g l e  egg sample was c o l l e c t e d  i n  Dundee Creek, tri- 
b u t a r y  t o  Gunpowder R ive r .  Two l a r v a e  were c o l l e c t e d  i n  Bear Creek,  
t r i b u t a r y  t o  Pa tapsco  River .  
I 
I 
APPENDIX A - 4 1 
0 '  ' 
White Perch  Spawning St reams I/ 2/ 
P a r t  I 
Potomac R i v e r  Drainage  
Lower Potomac R i v e r  Area 3/ 
-
Popes Creek 
Potomac R i v e r  Malnstem 4/ P e r r y  Branch 
Potomac R i v e r  Ravens C r e s t  Creek 
Wicomico R i v e r  Drainaqe  Chicaauxen Creek t o  R i v e r s i d e  Area 
Wicomico R i v e r  Chicainuxen Creek 
A l l e n s  F r e s h  Run Reeder Run 
C h a p t i c o  Bay Potomac H e i q h t s  Area 
C h a p t i c o  Creek Pornonkey Creek 
G i l b e r t  Swamp Drainage  Washington M e t r o p o l i t a n  - Area 
Newpor t Run Potomac R i v e r  Mainstem 
D r  
- 
P o r t  Tobacco R i v e r  Potomac R i v e r  
P o r t  Tobacco R i v e r  P i sca tawav  Creek Drainacle 
P o r t  Tobacco Creek P i sca taway  Creek 
W i l l s  Branch A n a c o s t i a  R i v e r  Drainaqe  
Nanjemoy Creek D r a i n a s  A n a c o s t i a  R i v e r  
Nanjemoy Creek Beaverdam Creek 
M i l l  Run N o r t h e a s t  Branch 
Wards Run Rock Creek D r w  
Mattawoman Creek Drainage  Rock Creek 
Mattawoman Creek Bryan P o i n t  Area 
Potomac River  Mouth Area Unnamed (7851200E-3111700N) 
J u t l a n d  Creek Washinuton D. C. South Area 
H i s g i n s  P o i n t  - S t r a i g h t  P o i n t  Area Broad Creek 
P o p l a r  H i l l  Creek Oxon Run 
Moruantown Area Swan Creek 
T o t a l  Spawning St reams - 30* 
~ o t a l  S t reams  I n v e s t i g a t e d  - 116 (115 s t r e a m s ,  p l u s  Potomac R i v e r )  
1 St reams  a r r a n g e d  a c c o r d i n g  t o  s u b - b a s i n s  and sub-sub b a s i n s .  
2 /  Maryland c o o r d i n a t e s  g i v e n  t o  i d e n t i f y  unnamed s t r e a m s .  
3/ Sub-basin name. 
4/ Sub-sub b a s i n  name. 
* Potomac R i v e r  ( two  a r e a s )  coun ted  a s  one  s t r eam.  
APPENDIX A - 4 ( c o n t i n u e d )  
P a r t  I1 ' 
Upper Chesapeake Bay Dra inage  
* 
Lower Susquehanna R i v e r  Area 
Susquehanna R i v e r  Dra inage  
Susquehanna R i v e r  
Deer c r e e k  Dra inaqe  
D e e r  Creek  
O c t o r a r o  Creek  D r a ' i n a ~  
B a s i n  Run 
Havre d e  Grace  Area 
Y e r r i n g  Run 
Rock Run ( ~ a r f  o r d  c o u n t y )  
E lk  R i v e r  Area 
S a s s a f r a s  R i v e r  Dra inaqe  
S a s s a f r a s  R i v e r  
Back Creek  
Cox Creek 
Dyer Creek 
Freeman Creek  
H e r r i n g  Branch 
H a l l  Creek  
I s l a n d  Creek  
J a c o b s  Creek 
L loyd  Creek 
M i l l  Creek 
Money Creek  
Swantown Creek  
T u r n e r  Creek  
Unnamed ( 1 , 1 2 5 , 3 0 0 ~ - 5 6 1 , 7 0 0 N  
Woodland Creek  
E l k  R i v e r  Mainstem 
E l k  R i v e r  
Bohemia R i v e r  D r a i n a q e  
Bohemia R i v e r  
G r e a t  Bohemia Creek 
L i t t l e  Bohemia Creek 
Manor Creek 
Sandy Branch 
Scotchman Creek  
Unnamed ( 1 , 1 4 5 , 5 0 0 E - 5 8 9 , 8 0 0 ~ )  
Unnamed ( 1 , 1 3 9 , 8 0 0 E - 5 9 6 , 7 0 0 ~ )  
Unnamed (1,130,2008-583,600N) 
Back Creek D r a i n a g e  
- 
Back Creek 
C & D Cana l  
Long Branch 
N o r t h e a s t  R i v e r  Dra inaqe  
N o r t h e a s t  River 
Ford  Run 
Hance P o i n t  Creek 
N o r t h e a s t  Creek 
S t o n y  Run 
Unnamed ( 1,091,900E-640 
Unnamed (1,089,250E-636 
Unnamed (1,087,600E-635 
F u r n a c e  Bay D r a i n a s  
Furnace  Bay 
M i l l  Creek 
P r i n c i p i o  Creek  
S t i l l p o n d - F a i r l e e  Area 
Cod j u s  Cove - 
~hu ;n  Creek 
F a i r l e e  Creek 
J a c k s  Cove 
M i l l  Creek 
S t i l l p o n d  Creek 
Tims Creek 
Unnamed (1,041,900E-541, 
Unlamed (1 ,030,2003-515, 
Worton Creek 
C r y s t a l  Beach Area  
Cabin  John Creek 
1 P e a r c e  Creek 
Pond Creek 
E l k  Neck A r e a  
Plum Creek 
P i n e y  Creek 
Elk ~ i v e r  Headwaters  
B i g  E l k  Creek 
L i t t l e  E lk  Creek 
M i l l  Creek 
P e r c h  Creek 
Bush River  Area 
--- -Swan Creek  Dra inaqe  
Gasheys C r e e k  
- - -
Bush ~ i v e r  Drainadze 
Bush R i v e r  
Bush Creek 
Church Creek 
C r a n b e r r y  Run 
APPEKDIX A - 4  ( c o n t i n u e d )  
Grays Run 
Ha i3a Branch 
O t t e r  P o i n t  Creek  
Unnamed ( , O I Y 1  500E-588,200N) 
Bynun Run E r s l n a g e  
Bq'r,ui~ gun 
w i n t e r s  Run D r a i n a q e  
Win te r s  Run 
Aberdeen P r o v i n q  Ground Area 
- 
Sack Creek  
Mosquito Creek 
Romney Creek  
Woodcrest  C r e e k  
~ u n p o w d e r  R i v e r  Area  
-
Gunpowder R i v e r  D r a i n s  
Gunpowder R i v e r  
C u n n i n g h i l l  Cove 
Dundee Creek 
S z l t 2 e t e r  Creek 
Unnamed ( 9 8 5 , 3 0 0 E - 5 5 9 , 5 0 0 ~ )  
Gunpowder Fa1  is D r a i n a g e  
Gunpowder F a l l s  
- 
L i t t l e  Gunpowder F a l l s  Dra inaqe  
L i t t l e  Gunpowder F a l l s  
B i r d  R i v e r  D r a i n a q e  
B i r d  H i v e r  
Whitemarsh Run 
Windlass  2un 
Middle  R i v e r  D r a i n a q e  
Middle 3.iver 
F r o g  Mor ta r  Creek 
Galloway Creek  
S t a n s b u r y  Creek 
P a t a p s c o  R i v e r  A r e a  
-- 
Back T i v e r  D r a i n a a e  
Sack R i v e r  
Deep Creek 
H e r r i n g  Run 
Muddy Gut 
N o r t h e a s t  Creek 
Redhouse Creek 
P a t a p s c o  River  Dra inage  
F a t a p s c o  R i v e r  
Deep Zreek  
T o t a l  Spawning S t r e a m s  - 135 ( C h e s a ~  
T o t a l  S t r e a ~ s  I n v e s t i g a t e d  - 194  (193  
H e r b e r t  Run 
S t o n y  Run 
Nor th  Dra inaqe  t o  I n n e r  
- 
Bal  t i m o r e  Harbor  
C o l g a t e  Creek 
O u t e r  B a l t i m o r e  Harbor  
Bear  C r e e k  
B u l l n e c k  Creek 
J o n e s  Creek 
Lynch Creek 
Nabbs Creek 
Rock Creek 
S l o o p  Cove 
S t o n y  Creek 
Sou th  D r a i n a s e  t o  I n n e r  
B a l t i m o r e  Harbor  
Cab in  Branch 
Mar ley  Creek 
Sawrniil Creek 
Tanyard Cove 
~ o d k i n ~ r e e k  D r a u  
Back Creek - - 
Wharf Creek 
W e s t  Chesapeake Bay Area 
-- 
Maqothv R i v e r  Dra inaqe  
Magothy R i v e r  
 lackh hole creek 
Broad Creek 
Cockey Creek 
C o r n f i e l d  Creek 
C a t t a i l  Creek 
C y p r e s s  Creek 
Deep Creek 
D i v i d i n g  Creek 
Forked  Creek 
Grays Creek 
M i l l  Creek 
Old Man Creek 
Redhouse Cove 
Unnamed ( 9 3 3 , 2 0 0 E - 4 5 2 1 6 0 0 ~ )  
Broadneck Area 
L i t t l e  Magothy R i v e r  
Chesapeake Bay P r o p e r  
Chesapeake Bay 
~ e a k e  Bay c o u n t e d  a s  one stream) 
s t r e a m s ,  p l u s  Chesapeake ~ a y )  
A P P E N D I X  A - 5 
S t r i p e d  Bass Spawning Streams 1/ 2 /  3/ 4/ 
P a r t  I 
Potomac River  Drainaye 
Lower Potomac River  Area 5/ 
-
Potomac River  Mainstem 6 /  
Potomac River  
Nanjemoy Creek Drainaqe 
Nanjemoy Creek 
Mattawoman Creek Drainaqe 
Nattawoman Creek 
T a t a l  Spawning Streams - 3 
ro ta .1  Streams I n v e s t i g a t e d  - 116 (115 s t r eams ,  p l u s  
Potomac ~ i v e r )  
P a r t  I1 
Upper Chesapeake Bay Drainage 7 /  
Lower Susquehanna River  Area 
Susquehanna River  Drainage 
Susquehanna River  
Elk River  Area 
-
S a s s a f r a s  River  Drainage 
Back Creek 
Dyer Creek 
Freeman Creek 
Lloyd Creek 
Swantown Creek 
Elk  River  Mainstean 
E l k  River  
Bohemia River  Drainage 
Bohemia River  
Grea t  Bohemia Creek 
Manor Creek 
Back Creek Drainaqe 
Back Creek 
C & D Canal 
s t i l l p o n d - F a i r l e e  Area 
Codjus Cove 
S t i l l p o n d  Creek 
Unnamed ( 1 , 0 4 1 , 9 0 0 ~ - 5 4 1 , 5 0 0 ~ )  
C r y s t a l  Beach Area 
Cabin John Creek 
Elk  Neck Area 
P iney  Creek 
Chesapeake Bay Proper  
Chesapeake Bay 
L i t t l e  Sohernia Creek 
T o t a l  Spawning Streams - 1 9  (Chesapeake Bay counted  a s  one s t r e a m )  
T o t a l  Streams I n v e s t i g a t e d  - 194  ( 1 9 3  s t r e a m s ,  p l u s  ~ h e s a p e a k e  ~ a y )  
1/ Streams a r ranged  acco rd ing  t o  sub-bas ins  and sub-sub bas in s .  
2 /  Maryland c o o r d i n a t e s  g iven  t o  i d e n t i f y  unnamed s t r eams .  
3/ Sub-basin name. 
4/ Sub-sub b a s i n  xame. 
5 /  Two s t r e a n  documentat ions  may be due t o  t i d a l  d r i f t  of l a r v a e .  
6 /  One dccumenta:lan i n  the Pctdma: River  o f f  Piscataway Creek. 
7/ 0r.e a d u l t  i . i h  i r  lo?-s?a:,-.iny c o n d i t i o n  c o l l e c t e d  i n  t h e  
p a t 2). p ,5 <: 02 ? : -,7D T -7) : :- .-I 
XIV 
APPENDIX'B - 1 , 
* S i t e s  wnere young-of-year f i s h  w e r e  c o l l e c t e d .  
Anadromous F i s h  Nursery  Areas I n  The 
Potomac River  Drainage 
I 
No. of * Seine  Spec i e s  Co l l ec t ed  l/L/ Nurse ry  Streams - S i t e s  Lenqth ( f t )  
Lower Potomac River  Area 
PO tomac River  21 100 
50 
S t .  Ca the r ine  Sound 1 100 
Church Creek 1 20 
3 S t .  George Creek 100 
3 Bre ton  Bay 100 
1 McIntosh Run 20 
1 Moldier  Run 1 5  
1 Canoe Neck Creek 50 
1 Dynard Run 20 
1 S t .  Clement Creek 30 
3 S t .  Clement Bay 100 
50 S t .  P a t r i c k  Creek 1 50 
2 Tomakokin Creek 50 
20 Chap t i co  Bay 3 100 
50 Wicomico River  5  100 
Newport Run 1 20 
1 A l l e n s  F re sh  Run 50 P o r t  Tobacco R ive r  4 50 
30 3 u r g e s s  Creek 2  20 
H i l l t o p  Fork 1 20 
Nan jemoy Creek 7 50 
30 Wards Run 1 20 
Mattawoman Creek 7 50 
30 
20 J u t l a n d  Creek 3 50 
30 
Streams arra-ged acco rd ing  t o  sub-bas ins .  
Maryland c o o r d i n a t e s  g iven  t o  i d e n t i f y  unnamed s t r eams .  
Spec i e s  r e c o r d i n g s  based on young-of-year f i s h  c o l l e c t e d .  
( P o s t  younq-of-year c o l l e c t e d  a t  a d d i t i o n a l  s i t e s ) .  
- 
- Alewife He r r i ng  (Alosa  pseudoharengus) YP - Yellow Perch (Pe rca  
- - Blueback Her r ing  ( A .  a e s t i v a l i s )  f l a v e s c e n s )  
- America:~ Shad ( A .  s a  i d i s s i m a )  WP - White Perch (Morone 
- Hickory Shad (A: - m&. 
amer icana)  -
SB - S t r i p e d  Bass ( M .  saxa- 
- -t i l is  
-
AH 
X  
X 
X 
X 
X 
E3-I 
x x x  
X 
x x x  
AS 
X  
HS yp 
X  
X  
X  
X  
X 
X  
x X  
X 
x x x  
X  
X  
X  
X  
X  
X  
X  
X 
X  
x 
x x x  
X  
x x x  
X  
X  
X 
X  
x 
X 
X  
x x x  
xv 
APPENDIX B - 1 ( c o n t i n u e d )  
- No. o f  S e i n e  S p e c i e s  C o l l e c t e d  
N u r s e r y  St reams S i t e s  Length  ( f t )  AJ3 B H A S . m . Y P , W P . S B ,  I Smith  Creek 100 3  
1 H e r r i n g  Creek 50 I 1 Unnamed ( 8 6 1 , 9 0 0 ~ -  30 1 5 2 , 0 0 0 ~ )  Cuckold Creek 3  50 
H 20 Piccawaxen Creek 2  50 
20 Popes  Creek 
I 1 50 2 Chicamuxen Creek 50 Mallows Bay 1 50 Pomonkey Creek 3  50 
I Washins ton M e t r o p o l i t a n  Area 
-
Po tomac R i v e r  I 5 50 P i s c a t a w a y  Creek 4  50 
20 Unnamed ( 8 0 2 , 1 0 0 ~ -  
I 1 20 314,100N) Unnamed ( 7 8 4 , 3 0 0 ~ -  1 20 
3 1 3 , 1 0 0 ~ )  
I Broad Creek 3  50 Oxon Creek 1 50 Oxon Run 1 50 Swan Creek I 2 50 Unnamed ( 7 9 8 , 5 0 0 ~ -  1 30 3 3 2 , 2 0 0 ~ )  
I 
T o t a l  Nurse ry  St reams Sy S p e c i e s :  
I 
T o t a l  Nurse ry  S t reams  - 41* ( 4 0  s t r e a m s ,  p l u s  r i v e r )  
T o t a l  S t reams  I n v e s t i g a t e d  - 46 ( 4 5  s t r e a m s ,  p l u s  r i v e r )  
i 
* Potomac R i v e r  ( two a r e a s )  coun ted  a s  one s t r e a m .  
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APPENDIX B - 2 
Anadromous F i s h  Nursery  Areas I n  The 
Upper Chesapeake Bay Drainage 
~ u s ~ u e h a n n a  River  7 -I nn 
Elk R ive r  Area 
Back Creek 
'- LUU 
t r a p  ** 
C) .. --  I l X I  I I X I X l  I 
A x  - A l e w i f e  H e r r i n a  (AT,,=, -,-..J- - -. 
L 1UU 
Cox Creek 1 50 
Duffy  Creek 1 50 
1 Dowdel Creek 50 
Dyer Creek 1 100 
Freeman Creek 1 100 
I s l a n d  Creek 1 50 
1 Jacobs  Creek 100 
M c G i l l  Creek 1 50 
1 M i l l  Creek ( t r i b u t a r y  100 
t o  S a s s a f r a s  R i v e r )  
Money Creek 1 100 
S a s s a f r a s  River  7 100 
Swantown Creek 1 50 
1 Turner  Creek 100 
1 Woodland Creek 100 
5 Elk  R ive r  100 
50 
. - 
- 
 - -  t o  i d e n t i f y  unnamed streams. 
3 /  Spec i e s  r e c o r d i n g s  based on young-of- e a r  f i s h  c o l l e c t e d .  - ( P o s t  young-of-year c o l l e c t e d  a t  a  2 d i t i o n a l  s i t e s ) .  
2 . - - - V U u  
 ~ 3 e u u 0 -  YP - Yellow Perch ( P e r c a  f l a v e s c e n s )  
-- ha renqus )  WP - White Perch (Morone a m e r ?  
BH - Blueback H e r r i n a  ( A -  a ~ ~ t i v a l i s )  SB - S t r i p e d  Bass ( M .  s a x a t i l i s )  
sima) - - 
-
.=- -but- A S  - American Shad ( A .  s a p i d i s  
HS - Hickory Shad (AT mediocr i  
- 
* S i t e s  where young-of-year f i  
:* E s t u a r i n e  t r a p  used i n  p l a c e  
X  
X 
s h  w e r e  c o l l e c t e d .  
of s e i n e .  
Bohemia River  2 100 /I: 
G r e a t  Bohemia Creek 2 100 
X 
X 
x x x  
L i t t l e  Bohemia Creek 2 100 
Scotchman Creek 1 100 1 I I I l x l x l  I 
Back Creek 3 100 
C & D Canal  2 100 
Cara  Cove 1 100 I x 
Ford Run 2 20 
4 I x  ' X N o r t h e a s t  R iver  100 X - -  I 5 0  
/ Streams a r ranged  accordin?  +- ---,- '
/ Maryland c o o r d i n a t e s  m i  y r a -  
1 
I 
X 
x 
X 
x 
X 
X  
x 
x 
X  
x 
X 
X  
X  
x 
X 
x 
X  
x x x  
X  
X  
X  
X 
x x r w  
X V I I  
APPENDIX B - 2 ( c o n t i n u e d )  
Nurse ry  St reams 
N o .  of  Se ine  Spec i e s  C o l l e c t e d  
S i t e s  Length (ft) AH BH AS HS YP WP SB 
I I I 
Bush R ive r  Area 
Swan Creek - L U W  
Bush River  2 100 
O t t e r  P o i n t  Creek 2 100 
50 
Sod Run 1 50 
Delph Creek 1 +-9- 
Gunpowder R ive r  Area 
Dundee Creek - I U U  
F o s t e r  Branch 1 100 
Gunpowder River  3 100 
t r a p  
Big Gunpowder F a l l s  1 100 
B i rd  R ive r  2 50 X 
Days Cove 1 50 
Whitemarsh Run 1 50 X I X I  I  1 
Cow Pen Creek 1 50 
Dark Head Creek 2 100 
50 
Frog Mortar  Creek 3 100 
50 I 
Galloway Creek 1 50 
Hog Pen Creek 1 50 
Hopkins Creek 1 50 
Middle River  5 100 1 
50 
Norman Creek 1 50 
S t ansbu ry  Creek 1 50 
Sue Creek 2 
X V I I I  
APPENDIX B - 2 ( c o n t i n u e d )  
No. of S e i n e  
Nursery  St reams S i t e s  Length (f 
Col l e c t e d  
Browns Creek 
Hawthorn Cove 
Seneca Creek 
Pa tapsco  River  Area 
Back R ive r  
Deep Creek 
G r e e n h i l l  Cove 
Muddy Gut 
Nor t h e a s  t Creek 
Unnaned (968,700E- 
5 1 6 , 0 0 0 ~ )  
Pa t apsco  R ive r  
Middle Branch 
Co lga t e  Creek 
Bear Creek 
Lynch Cove 
Old Road Bay 
Rock Creek 
Sloop Cove 
S tony  Creek 
Unnamed ( 9 5 8 , 5 0 0 ~ -  
505,900N) 
Unnamed (941,900E- 
480,500N) 
Cabin Branch 
C u r t i s  Creek 
Furnace  Creek 
Marley Creek 
Back Creek 
Bodkin Creek 
Main Creek 
Wharf Creek 
Shal low Creek 
West Chesapeake Bay Area 
Cockeys Creek 
c a t t a i l  Creek 
Forked Creek 
Magothy River  
Magothy Narrows 
M i l l  Creek 
APPENDIX B - 2 ( con t inued )  
X I X  
T o t a l  Nursery Streams - 100 (Chesapeake Bay and eas te rn /wes te rn  sho res  
counted a s  'one s t r e a m )  
No. of Se ine  Species  Co l l ec t ed  
Nursery Streams S i t e s  Lenqth (ft) AH BH AS HS YP WP SB 
T o t a l  Streams I n v e s t i g a t e d  - 150 (149 s t r eams ,  p l u s  Chesapeake Bay) 
Old Man Creek 2 50 
S i l l e r y  Bay 2 100 
L i t t l e  Magothy River  2 50 
Chesapeake Bay Proper  
Chesapeake Bay ( W e s t  13 100 
Shore)  50 
Chesapeake Bay ( E a s t  8 100 
Shore) 
T o t a l  Nursery Streams by Species :  
* Two sho res  of Chesapeake B a y  counted a s  one stream. 
** Two sho res  of Chesapeake Bay, p l u s  Bay p rope r ,  counted as one s t ream,  
X 
x 
26* 
X 
x 
2; 4 
X 
2 
x 
26 
X 
X 
** 
77 
X 
x 
X 
X 
** 
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